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STATISTICS 
Stocks  of  Copper  in  England  and  thb  Continent 

Reported  by  Henry  R.  Merton  &  Co.    Tons  of  2240  lb. 

Production  of  Gold  in  Rhodesia. 

In  England   
In  France    
Afloat  from  Chile   
Afloat  from  Australia   
In  Rotterdam   
In  Hamburg      
In  Bremen     
In  other  European  Ports.. 

Total  European  \-isible 
    supply      

April  30 
Tons 

21,764 
3,223 
2.050 

3.400 
6.200 4,920 

2,271 
2.000 

45.828 

May    31 
Tons 

20.524 
3,380 
1,700 
4,000 
4.800 

3.822 
1,961 1,500 

41,687 

June  30 
Tons 

19.233 
2.859 
1.350 
4.700 
4,700 

3.441 1.913 
1.300 

39.496 

American  Copper  Producers'  Association's  Figures. 
In  Tons  of  22401b. 

Total.   1911 
Total.  1912 

January      
February    
March   
April   
May    
une   

Produc- tion. 

639.258 
706,052 

64,053 

58,460 
60.822 

60.416 
63,088 
54.402 

Deliveries 

Domes- tic Foreign    Total 

316,791    337,009    653.800 
365.920    333,212    699,132 

Stocks  at 
end  of 
month 

29,111 
26,641 34.190 

34,892 
36,209 
30.559 

26.956 
32.219 34.682 

38,346 
30,477 
30,396 

56,067 
58.860 
68.872 
73.238 
66.686 
60,955 

55,000 

54,600 46.550 

33.728 
30,130 
23.577 

Production  of  Gold  in  the  Transvaal. 

Year  1912 

Jaauary  1913 . 
February    
March    
April   
May      
June  •.-   

Rand 

Oz. 
8.753.563 

760.981 
702,394 
760,324 
755.858 
761.349 

716,267 

Else- 

where Total 
I 

Value 

Oz. 
370.731 

28.409 
31.728 
30.228 
29.116 
32,957 
30,810 

Oz. 9,124,299 

Cost  and  Profit  on  the  Ran 

789.390 
734.122 
790.552 

784,974 794,306 
747.077 

£ 
38,757,560 

3.353.116 3.118,352 
3.358,050 

3.334,358 
3.373,998 

3,173,382 

July  1912   
August   
September  ... 
October   
November  ... 
December.... 
January  1913. 
February   
March    
April   
May    

Tons Yield  '    Cost 
I  per  ton   per  ton 

2.149.785 
2.121.455 
2.081.295 
2.200.709 
2.155,690 
2.218.305 
2.296.948 
2.100.137 
2.321.254 
2,301.099 
2.366,726 

s. 

d. 

28 6 
28 9 
28 7 
28 0 
28 2 
28 0 

27 

8 

27 
11 

27 5 

27 

6 26 
11 

s.  d. 18  8 
18  10 
18    8 18 

18 
18 

18 

18 

17  8 

17  11 
17    7 

Profit 

per  ton 
s.  d. 

9  11 
10    0 
10  0 

9  10 
9  10 
10  3 

9  9 
9    9 

Total 

profit £ 
1,061.089 
1.055,315 
1.040.820 

1.079.334 

1.059.564 1.129.372 
1.113.579 

1,019.774 
1,121.786 
1.101.099 
1.099.397 

Natives  Employed  in  the  Transvaal  Mines. 

April  30.1912.... 
May  31    
June  30   
July  30     
AuCust  31   
September  30.. 
October  31  •.. 
November  30  • 
December  31 

Gold 
mines 

January  31.  1913. 
Febru.iry  28   
March  31   
April  30   
May  31    
June  30   

197.137 
193.829 
188,494 
182.925 

179,111 
180,739 
182.058 
186.881 
191.316 

Coal        Diamond 
mines 

200.090 
207.662 
207,733 

205,424 
197,644 
188.094 

8.364 
8.460 

8.549 
8.497 8.766 
8.783 
8.803 
8.767 

8.634 

3.789 
8.877 
9.009 
9,053 

9.062 
9.060 

mines  { 

13.785 
14.538 
15.530 

15.B34 
15.934 
15.752 
15.496 
14.872 
14.96S 

13.912 
13.918 

15.041 
15.626 
15.343 14.654 

Total 

^20.086 

216,827 212.573 
207.256 

203,811 
205,274 
206.357 
210,520 

214.915 

222.791 

230.457 231.783 
230.103 
222,051 211.808 

Gold  Output  of  India. 

Year  1911 Year  1912            June  1913 Year  1913 

£2.150.050 £2.265.094             £189.322 £1,130.965 

Month. 1909 
1910        j        1912 

1913 

Jzinuciry   

£ 204.666 

192.497 
202.157 222.700 
225.032 
217,600 

225,234 228.296 

213.249 222.653 

236.307 
233.397 

£ 
227.511 
203.888 
228.385 

228.213 224,888 
214,709 

195.233 

191.423 178,950 
234,928 

240,573 

199,500 

£ 214,918 

209,744 
215,102 
221.476 

234.407 226.867 

240.514 239.077 
230.573 
230.072 

225.957 218.661 

£ 
220.776 

208,744 
257.797 241.098 

242.452 

February    

April   
May   

Julv   

September  ... 
October   
November   
December   

— 

Totals   2.623,788 2,568,201 
2.707.368 1.170.867 

Production  of  Gold  in  West  Africa. 

Month. 
1911 1912 

1913 

Oz. 
Value 

Oz. 
Value 

Oz. 

Value 

January    
February    ... 
March   

15.903 15.179 

16.387 
17.237 
24.427 
22.555 
22,510 
25,385 

26,717 26.826 
24.289 

24.369 

£ 

66,107 
63.081 
67.673 

70.880< 

96,409 

92,174 91,955 
103,753 109,039 
109.503 

99.299 99,569 

26,098 
25,009 27  228 

£ 
107.262 
102.270 
111   ̂ 76 

34,857 

32,544 

36,289 

35,295 
34.507 

£ 144.262 

137,038 
150  060 

27  790     ' '  *  ""^ 

146,220 
May   

June   

28.015 

27.784 

30,974 
33.015 
34.491 34.436 

33.183 
34,917 

115.678 
114.697 
127.800 

136.407 
142,397 

142,414 
137,700 

144,382 

142,617 

Tulv    

September... 
October    
November... 

December  ... 

— 

261.784  11,0694421  362.940 1.497.179  173.492  1  720.197 

Production  of  Gold  in  Western  Australia. 

Export 
oz. 

Total,  1910 
Total.  1911 
Total,  1912 

January  1913 . 
February    

March     

April    May   

June   

363.496 
160.021 83.589 

9.738 

8.780 
754 7,920 

7.094 
5.112 

Mint oz. 

1.209.856 

1.210.447 1.199.080 

94.967 

92.207 
97,015 
103.324 103.085 
108.373 

Total 

oz. 

Total 

value  £ 

1,573,352  6.682.042 
1.370.468  5.823,522 

1,282,669  I  5,449,057 104,705 

100.987 

97.769 

111.244 110.179 
113.485 

444,756 

428.963 
415.294 472.532 

468,007 482.050 

Other  A ustralasian  Gold  Production 

1911 
1912 

June 

1913 

1913 

to  date 

Victoria   2.138,000 
1.623.390 

769.353 
1.808.049 

£ 
2.039.400 1,484,160 

702.129 
1.345.115 

£ 
187.300 

83.250 

52,424 

73,217 

903,500 

Queensland    New  South  Wales 

New  Zealand    

557.150 

298.151 
672.294 

Sale  of  Tin  Concentrate  at  Redruth  Tickktings. 

Year  1911    
Year  1912    
January  6.  1913 

January  20.    February  3   
February  17   
March  3   
March  17   
March  31   

April  14    April  28   

May  13-..   May  26   

June  9   
June  23    

Tons 61Sli 

6492 

231 

257i 

2602 

236 

252i 

229 
258 217J 

262 

224 

2594 

207 

232> 

Value 

£702.599 £831.908 

£32.769 
'[36.647 

^36.221 

W2.393 

y3.251 

^29.302 

^34.256 

^30.512 ^36,327 

^31.315 [34.296 

[25.846 

126.072 

Average 

114    4 
S 

128    5 6 
141  17 2 142    9 

1 

138  18 3 
137    5 2 

131  13 
9 

127  19 2 
132  15 6 140    2 

6 
138  13 1 

139  16 
0 

132    3 3 

124  17 3 

112    S 
2 

Exports  of  Tin  and  Ore  from  Straits  and  Bolivia. 
  Reported  by  A.  Strauss  &  Co.   

Metal  from  Straits  to  Europe 
and  America     

Metallic  Content  from  Bolivia 
to  Europe   

1912 
ton* 

59.036 

21.149 

June  1913 
tons 

4.822 

3,299 

1913 

tons 

30.764 
12.603 



REVIEW  OF  MINING 

Introductory. — The  stability  of  the  min- 

ing market  has  been  extraordinary  consider- 

ing the  continued  shocks  to  which  it  has  been 

subjected.  A  prediction  of  simultaneous  war 

in  the  Balkans,  anarchy  in  Mexico,  and  labour 

disorders  on  the  Rand  would  usually  evoke 

visions  of  a  financial  cataclysm.  But  de- 

pression has  prevailed  so  long  that  business  is 

at  the  lowest  ebb,  open  accounts  are  small 

and  few,  and  weak  spots  have  been  relieved 

by  liquidation  long  ago.  Consols  fell  to  72| 

on  July  5,  this  being  the  lowest  record  since 

the  early  part  of  the  last  century.  Other  gilt- 
edged  securities  have  wilted,  owing  not  only 

to  the  necessity  for  strengthening  financial 

fences,  but  by  reason  of  the  issuance  of  new 

bonds,  such  as  those  of  China  and  Mexico,  at 

a  much  higher  rate  of  interest.  On  top  of 

these  untoward  developments  there  loomed, 

for  a  few  days,  the  fear  that  the  gold  produc- 
tion of  the  Transvaal  would  be  stopped,  and 

that  40%  of  the  world's  current  supply  of  the 
basic  metal  would  cease  abruptly.  How 

much  the  regulation  of  prices  and  the  founda- 

tion of  credit  depends  upon  the  supply  of  gold, 

nobody  knows  ;  but  everybody  fears  to  see  so 

vast  an  experiment  tried,  and  the  mere  threat 

of  it  would  undermine  worldwide  commerce. 

Transvaal. — The  yield  of  gold  for  June 

suffered,  of  course,  from  the  strike.  It  was 

747,077oz.  valued  at  ;^3, 173,382.  The  supply 

of  native  labour  showed  a  decrease  of  9550  ; 

this  being  due  partly  to  the  seasonal  migration 

and  partly  to  the  disruption  caused  by  the 
strike  of  white  workers. 

Whatever  the  general  result  of  the  strike, 

it  is  certain  that  some  mines  operating  on  the 

ragged  edge  of  profit  will  never  resume  opera- 

tions. This  is  true  already  of  the  Vogelstruis, 

Treasury,  and  Jumpers. 

The  directors  of  Knight's  Deep  have  de- 

cided to  retain  the  Simmer  &  Jack  East  and 

to  increase  the  capital  in  order  to  repay  the 

Gold  Fields  loan. 

Before  the  New  Kleinfontein  became,  un- 

fortunately, prominent  as  the  mine  where  the 

recent  strike  began,  it  achieved  notoriety  by 

reason  of  a  dispute  concerning  the  length  of 

its  '  life,'  that  is,  the  time  it  could  continue  to 
be  productive.  An  engineer  not  connected 

with  the  company,  but  representing  an  outside 

firm,  estimated  the  life  at  82  years,  as  against 

the  reduced  official  estimate  of  13  years. 

Owing  to  the  serious  state  of  affairs  on  the 

Rand,  Sir  George  Albu  is  returning  forthwith 

to  Johannesburg.  As  a  man  highly  respect- 

ed, especially  in  the  engineering  profession, 

the  chairman  of  the  General  Mining  group 

will  undoubtedly  afford  invaluable  aid  in 

straightening  difficulties. 

The  report  of  Mr.  Robert  Pill  indicates 

that  the  Cinderella  Consolidated  cannot  main- 

tain its  output.  This  is  due  mainly  to  fault- 
ing, which  has  hindered  the  development  of 

fresh  stoping  ground.  High  standing  charges 

and  deeper  mining  are  stated  as  the  reasons 

for  the  increase  in  the  cost  of  operating  this 

mine.  Therefore,  milling  will  be  suspended 

pending  further  development  underground. 
The  President  of  the  Chamber  of  Mines 

acknowledges  the  justice  of  the  Union  Gov- 

ernment's decision  not  to  permit  the  further 
importation  of  natives  from  tropical  areas.  It 

is  well  that  the  question  of  mortality  among 
natives  on  the  Rand  should  be  studied  for 

economic  as  well  as  humane  reasons. 

On  June  16  the  Minister  for  Mines,  Mr.  F. 

Malan,  announced  to  the  Union  Parliament 

that  "  remarkable  progress  "  had  been  made 
in  combating  phthisis  among  the  miners  on 

the  Rand,  the  result  being  due  to  the  copious 

use  of  water  when  drilling  and  blasting. 
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The  recent  developments  at  Luipaard's 
Vlei  in  the  far  west  Rand,  under  the  manage- 

ment of  Mr.  C.  B.  Saner,  have  been  suffi- 

ciently encouraging  to  warrant  an  increase  in 

the  output  from  16,500  to  21,500  tons  per 

month.  In  order  to  treat  the  additional 

amount  of  ore,  two  tube  -  mills  are  being 

erected.  The  crushing  plant  will  then  consist 

of  60  stamps  and  5  tube-mills.  The  orebodies 

are  irregular  and  of  low  grade,  and  their  pro- 

fitable exploitation  has  been  difficult. 

The  Montrose  Diamond  Co.  issues  a  circu- 

lar, stating  that  Mr.  Percy  Marsden,  a  large 

shareholder,  has  recently  visited  the  mine, 

and  reports  most  favourably  on  the  progress 

of  operations.  He  arranged  for  an  inspection 

by  representatives  of  Lewis  &  Marks,  which 

firm  will  now  undertake  the  general  manage- 

ment of  the  property. 

Rhodesia.  —  The  production  of  gold  in 

May  calls  for  no  special  comment.  A  total  of 

57,866  ounces,  worth  ;^242,452,  is  satisfactory 

as  compared  wnth  ;^234,407  in  the  correspond- 

ing month  last  year.  The  Chamber  of  Mines 

also  reports  the  output  of  silver,  lead,  coal, 

chrome,  and  diamonds.  These  are  interesting 

as  suggesting  that  Rhodesia  produces  other 

minerals  and  metals  besides  gold. 

Sir  Starr  Jameson  has  been  elected  presi- 
dent of  the  Chartered  Company  in  succession 

to  the  late  Duke  of  Abercorn. 

Amalgamated  Properties  is  one  of  the  worst 

performances  of  Rhodesian  mining  finance. 

There  is  talk  of  reconstruction.  We  hope  the 

company  will  be  given  a  speedy  sepulture.  It 

was  always  rotten. 

The  Giant  suspends  dividends  pending  de- 

velopments. We  have  never  placed  any  con- 
fidence in  the  geological  pabulum  fed  to  the 

shareholders.  It  is  quite  likely,  as  Dr.  Cor- 

storphine  now  suggests,  that  the  orebody  is 

due  to  a  secondary  enrichment  subsequent  to 

the  faulting  of  the  lode.  This  is  a  suggestion 

that  appeared  in  these  columns  in  December. 

The  Shamva  is  compelled  to  ask  for  more 

money  before  completing  the  plant,  which  is 

to  start  early  next  year,  but  the  chairman, 

Mr.  E.  Birkenruth,  is  able  to  promise  40%  per 

annum  in  distributable  profits — a  euphemism 

for  dividends,  we  presume.  Messrs.  Acker- 
mann  and  Pickering  have  visited  the  mine, 

and  confirm  the  official  deductions  as  to  the 

ore  available,  but  nothing  is  said  concerning 

the  estimate  of  operating  cost.  Even  if  the 

mine  yields  40%  on  its  capital  (of  ;^500,000), 

it  will  give  only  16%  on  the  market  price,  at 

£2^,  with  the  assurance  of  only  four  years' 
production,  equal  to  64%  of  the  money  in- 

volved. The  further  persistence  of  the  ore- 

body  in  depth  is  entirely  problematical,  and 

the  estimates  of  cost  (total  cost,  not  the  cost 

of  quarrying  only)  are,  to  our  mind,  by  no 
means  convincing. 

The  directors  of  the  Golden  Kopje  and  the 

Falcon  mines  have  been  perturbed  by  the  re- 

sults of  inspections  made  on  their  properties 

by  Messrs.  A.  H.  Ackermann  and  Pickering, 

the  one  consulting  engineer  to  the  Chartered 

Company  and  the  other  to  what  may  be  called 

the  Chartered  Development  Company.  They 

found  themselves  unable  to  confirm  Mr.  H.  A. 

Piper's  estimate  of  the  ore  in  the  Golden 
Kopje.  This  is  the  property  conspicuous 

in  the  humour  of  mining  for  a  report  ('  en- 
dorsed "  by  Mr.  Piper)  in  which  the  reserve 

was  stated  by  two  supposed  engineers  at  so 

many  tons  of  "  more  or  less  probable  "  ore. 
See  our  November  issue.  We  do  not  wonder 

that  Messrs.  Ackermann  and  Pickering  found 

it  less,  rather  than  more.  As  to  the  Falcon, 

that  has  been  an  iridescent  enterprise  from 

the  start.  The  first  statement  of  operating 

cost  was  much  too  low  ;  it  has  been  modified 

since,  but  still  remains  unconvincing. 

West  Africa.  —  The  output  of  gold  in 

May  was  34,507  ounces,  valued  at  £H2,617- 

This  is  a  slight  decrease,  but  compares  with 

^115,678  a  year  ago.  Among  individual 

mines  the  Abbontiakoon,  Abosso,  Broomassie, 

and  Ashanti    exhibit  small  gains,   while  the 
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Prestea  and  Taquah  show  slight  declines.  The 

dredges  on  the  Ancobra  did  well,  while  those 

on  the  Offin  river  retrograded. 

The  production  of  tin  concentrate  in  Nor- 

thern Nigeria  during  May  was  360  tons,  as 

against  456  tons  in  April.  The  largest  and 

most  regular  producer  is  the  Naraguta  with 

70  tons  per  month.  The  Naraguta  Extended 

yields  from  30  to  40  tons;  the  Rayfield  main- 
tains an  output  of  25  tons  monthly,  while  the 

Bauchi,  Ropp,  and  Bisichi  yield  from  20  to 

30  tons.  The  concentrate  varies  in  richness, 

from  50  to  73%  tin. 

Mr.  J.  M.  lies,  of  the  Rayfield,  has  in- 

spected the  Gurum  River  property  and  re- 
commends the  erection  of  an  elevating  plant. 

In  the  ground  already  proved  he  estimates 

420  tons  of  70%  tin  concentrate. 

We  regret  to  record  the  death  of  Walter 

Wethered,the  brother  of  Mr.  Oliver  Wethered, 

and  with  him  heavily  interested  in  Nigerian 

affairs.  He  died  suddenly  at  the  Rayfield 

after  having  apparently  recovered  from  illness, 

■due  to  overwork. 

The  troubles  incidental  to  mining  in  the 

tropics  are  exemplified  by  the  Bisichi  Tin  Co., 

whose  first  manager  lost  his  reason  and  died 

at  the  mine  ;  then  came  a  supposed  hydraulic 

engineer  from  the  Malay  States,  losing  time 

and  money  ;  then  a  highly  educated  man  took 

hold,  only  to  collapse,  mentally  and  physically. 

Since  October  Mr.  H.  P.  Robertson,  as  man- 

ager, has  been  evolving  order  out  of  chaos, 

assisted  by  Mr.  C.  F.  Trousdell.  The  pro- 

perty itself,  we  believe,  has  some  merit,  and 

gives  promise  of  becoming  one  of  the  leading 

tin  mines  in  Nigeria.  From  October  to  June 

the  shipments  of  tin  amounted  to  365  tons  of 

73%  concentrate.  The  ground  has  been  sys- 

tematically tested,  and  gives  assurance  of  a 

considerable  reserve  of  productive  gravel. 

The  old  pipe-line  has  been  re-laid,  and  a 

second  line  has  just  been  added.  Unfortu- 

nately, work  was  started  at  the  top  end  of  the 

gravel  deposit,  this  fact  by  itself  sufficing  to 

indicate  the  incapacity  of  the  former  manage- 
ment. Owing  to  late  delivery  of  plant,  a  new 

start  at  the  lower  end  of  the  property  is  post- 

poned until  next  season,  so  that  the  mine  will 

not  attain  its  full  rate  of  production  before  the 

wet  season  of  1915.  Meanwhile  the  output 

will  continue  to  increase.  Water  is  abundant 

from  the  end  of  June  to  the  end  of  November, 

the  supply  diminishing  to  dryness  at  the  end 

of  January.  From  April  to  June  the  water  is 

intermittent.  This,  therefore,  like  so  many  of 

the  Nigerian  tin  properties,  is  a  wet-season 
alluvial  mine.  The  facilities  for  working  are 

said  to  be  excellent  and  the  concentrate  is  un- 

usually high-grade.  The  only  fly  in  the  oint- 
ment is  the  inflated  capital  of  the  company, 

which,  in  this  respect  also,  is  like  so  many  of 

the  Nigerian  enterprises.  On  the  Ropp  leases, 

we  understand,  the  extent  of  rich  ground  is 

more  restricted  than  is  generally  supposed, 

but  the  property  is  extensive,  and  other  rich 

patches  may  be  found  later.  The  Forum  is 

likely  to  do  well  under  the  new  management. 

The  chances  of  dredging  on  the  Benue  are 

not  regarded  as  particularly  promising,  owing 

to  the  roughness  of  bedrock  and  the  sporadic 

distribution  of  rich  gravel.  This  is  one  of  the 

reasons  why  inexperienced  prospectors  and 

amateur  drill- men  make  mistaken  estimates 

in  Northern  Nigeria.  The  bedrock  is  often 

both  rough  and  irregular,  with  pot-holes,  in 

which  pockets  of  rich  gravel  are  deposited, 

making  any  ordinary  test  highly  delusive. 

By  paying  ;^78,000  out  of  returns  from  the 

mine,  the  Taquah  has  decreased  its  debt  to 

;^50,000  ;  and  as  it  has  been  arranged  to 

liquidate  this  loan  in  payments  spread  over  a 

term  of  years,  the  shareholders  are  now  with- 
in sight  of  dividends. 

The  Abosso  lode  has  been  cut  on  the  13th 

level  and  assays  59s.  per  ton  over  5  feet. 

This  is  good,  and  compares  well  with  the  ex- 
posure on  the  level  overhead. 

The  output  at  the  Ashanti  Goldfields  con- 
tinues to  be  below  the  average,  the  figure  for 
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June  being  £lb,ll2.  The  scarcity  of  wood- 
fuel  has  been  the  cause  of  reduced  output  for 

several  months  ;  this  trouble  has  been  re- 

moved by  more  wood-cutters  returning  to 
work.  Another  source  of  anxiety  has  in  the 

meantime  intervened  ;  owing  to  a  fall  of  rock 

on  the  No.  5  level  of  the  Ayeinm  mine,  which 

caused  the  deaths  of  one  European  and  six 

natives,  it  has  been  difficult  to  keep  the  full 

underground  force  together. 

Australasia. — Judgment  in  the  case  of 

the  London  &  Hamburg  Gold  Recovery  Com- 

pany against  the  Golden  Horse-Shoe  has  been 

delivered,  but  the  cable  message  giving  the 

result  is  not  sufficiently  clear  to  make  it  pos- 

sible to  obtain  the  true  interpretation.  It 

states  that  the  plaintiffs  have  lost  on  the  Sul- 

man-Teed  patents  and  won  on  the  Goepner- 

Witter  patents.  Both  sides  are  appealing  to 

the  Judicial  Committee  of  the  Privy  Council. 

The  Sulman-Teed  patents  relating  to  the  pro- 

cess for  using  bromo-cyanogen  for  the  rapid 

extraction  of  gold  from  refractory  ores  have 

been  held  as  valid  hitherto,  and  users  have 

cheerfully  paid  the  royalty,  the  Golden  Horse- 

Shoe  being  the  solitary  exception.  The  Goep- 

ner-Witter  process  consists  of  the  production 

of  bromine  and  bromo-cyanogen  on  the  spot 

from  bromide  and  bromate  of  soda,  the  advan- 

tage being  that  these  salts  form  an  excellent 

vehicle  for  the  transport  of  the  two  chemicals 

from  Europe. 

In  our  May  issue  we  announced  that  the 

Zinc  Corporation  had  adopted  the  process  in- 

vented by  Mr.  James  Lyster  for  the  flotation 

of  galena  from  the  slime  of  the  lead-mill.  The 

company  has  more  recently  acquired  the  rights 

of  Mr.  E.  J.  Horwood's  process  for  roasting 
slime  from  the  zinc  tailing,  in  such  a  way  as 

to  coat  the  galena  contained  in  it  with  sul- 

phate and  so  make  it  unamenable  to  flotation. 

The  adoption  of  these  two  processes  marks  a 

step  in  the  concentration  of  Broken  Hill  ores. 

Mr.  George  P.  Doolette  made  an  interest- 

ing and  cheerful  speech  as  Chairman  of  the 

Great  Boulder,  but  we  do  protest  most  strongly 

against  the  absurdity  of  stating  the  ore  re- 
serve with  such  meticulous  precision,  namely, 

652,616  tons  averaging  14'5973  dwt.  per  ton. 
If  he  said  650,000  tons  at  14|  dwt.,  he  would 

be  stating  the  estimate  within  the  limits  of 

probable  accuracy.  Neither  he  nor  his  dis- 
tinguished consulting  engineer,  Mr.  Richard 

Hamilton,  can  make  a  calculation  within  a 

thousand  tons  or  within  half  a  pennyweight 

per  ton  in  any  large  mine  at  Kalgoorlie.  The 

pretence  of  accuracy  is  likely,  unintentionally, 

of  course,  to  mislead  shareholders,  who  may 

think  that  ore  in  the  ground  can  be  weighed 

and  valued  to  a  nicety  far  beyond  the  skill  of 

any  engineer,  however  experienced.  It  is  a  pity 

that  the  Great  Victoria  proved  such  a  disap- 

pointment. Renewed  efforts  are  being  made 

to  rejuvenate  the  Great  Boulder  by  the  acqui- 

sition of  a  young  and  promising  property  else- 

where. Two  are  being  examined  at  this  time. 

A  proper  appreciation  of  the  services  of  the 

manager  and  the  staff  was  shown  by  the  direc- 
tors and  the  shareholders.  Such  action  is 

never  a  mistake. 

Recent  exploratory  work  in  the  Victorious 

mine,  of  the  Associated  Northern  Blocks,  in- 
dicates that  the  ore-shoot  is  shorter  than  was 

hoped.  Some  of  the  high  assays  were  illu- 

sory, for  they  represent  only  patches,  not  an 
extension  of  the  orebody. 

Great  Cobar  has  had  bad  luck  lately ;  in- 

deed, the  shares  have  fallen  ever  since  they 

were  lifted  by  Mr.  Herzig's  favourable  re- 
port. Many  causes  have  contributed,  chiefly 

a  dread  of  the  debenture-holders.  However, 

a  turn  for  the  better  can  now  be  recorded. 

Mr.  H.  C.  Bellinger  contradicts  the  rumour 

concerning  a  collapse  of  the  main  shaft.  He 

asserts  that  the  shaft  is  in  excellent  condition 

and  that  connection  for  ventilation  is  being 

made  between  the  Great  Cobar  12th  level  and 

the  Great  Cobar  North  shaft.  The  supply  of 

labour  has  improved.  It  is  also  announced 

that  Mr.  Bellinger  has  renewed  his  contract. 
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as  general  manager,  for  another  three  years. 

As  his  services  are  exclusive,  this  kills  the 

story  of  his  becoming  consulting  metallurgist 

to  the  Mount  Morgan, 

The  finding  of  good  ore  on  the  310-ft.  level 
of  the  Bullfinch  Proprietary  is  reported.  This 

mine  is  exhibiting  signs  of  recovery.  How- 

ever, it  is  patchy  ;  hence,  high  assays  must  be 

accepted  with  reserve. 

India.  —  Another  orebody  has  been  dis- 

covered in  the  tract  of  country  owned  by  the 

Anantapur  Gold  Field  company.  This  is  in 

the  South  Ramagiri  block.  The  lode  has  been 

proved  on  the  200-ft.  level  for  a  distance  of  65 

feet,  the  ore  averaging  1  ounce  over  18  inches. 

As  the  ground  is  broken,  the  shaft  is  to  be 

sunk  another  lift.  This  company  has  already 

provided  two  gold  mines,  the  North  Anantapur 

and  the  Jibutil. 

Canada. — The  yield  of  gold  from  the  Klon- 

dyke  in  1912  is  stated  officially  at  |5,225,235, 

as  against  $2,983,835  in  1907,  which  was  the 

lowest  recorded  since  the  early  days.  The 

Yukon  Gold  and  the  Granville  were  the  prin- 

cipal operators.  The  Lone  Star  worked  a  4- 

stamp  mill  on  vein-quartz  yielding  $374  per 

ton,  leaving  only  a  nominal  profit.  Some 

high-grade  ore  is  said  to  have  been  found  near 
the  Stewart  river. 

The  new  smelting  plant  of  the  Mond  Nickel 

Company,  at  Coniston,  Ontario,  was  put  into 

commission  at  the  end  of  May.  Additional 

properties  in  the  neighbourhood  of  the  mines 

at  Sudbury  have  been  acquired,  and  others 

are  being  examined.  The  refining  works  at 

Swansea  are  being  extended. 

United  States. — Our  New  York  corres- 

pondent sends  interesting  details  concerning 

the  Chuquicamata  and  Braden  copper  mines, 

both  of  which  are  controlled  by  the  Guggen- 

heim Exploration  Co.  Our  San  Francisco 

correspondent  refers  to  the  Consolidated  Gold 

Fields'  operations  and  to  recent  results  from 
the  Yukon  Gold. 

The  decrease  in  Camp  Bird  profits  is  ex- 

plained officially  by  the  large  amount  of  un- 
realized concentrate  and  bullion,  and  also  by 

the  low  grade  of  the  ore  recently  milled  at  the 

Santa  Gertrudis.  In  February  the  insurgents 

interfered  with  the  operation  of  the  refinery  in 

Mexico  City.  Thus  the  returns  from  Febru- 

ary to  May  are  disappointing.  The  lack  of 

information  is  having  a  bad  effect  on  share- 

holders, who  are  also  by  no  means  pleased 

with  the  new  departure  whereby  the  Camp 

Bird  becomes  a  general  holding  company  for 

various  financial  activities. 

Oroville  Dredging  held  its  annual  meeting 

on  July  14,  but  it  was  a  purely  formal  affair, 

in  the  absence  of  reports  from  the  general 

manager.  Why  does  he  (Mr.  W.  P.  Hammon) 

not  send  his  reports  promptly  ?  It  is  a  pity 

that  the  American  management  antagonizes 

English  shareholders  by  giving  information 

both  incompletely  and  dilatorily.  Only  three 

dredges  are  now  in  operation  at  Oroville,  and 

the  company's  prospects  have  become  centred 
on  success  in  Colombia,  where  the  dredge  on 

the  Pato  concession  started  digging  in  Decem- 

ber. But  the  returns  published  are  fragmen- 

tary and  quite  unsatisfactory. 

Mexico. — The  insurgents  are  reported  to 

have  captured  Durango,  Matamoros,  and  Zaca- 
tecas.  A  battle  for  three  days  near  Ortiz,  in 

Sonora,  ended  in  the  defeat  of  the  Federals,  of 

whom  4000  surrendered.  This  strengthens 

Carranza,  who  now  dominates  the  northern 

states.  The  railways  are  in  a  state  of  fearful 

congestion  ;  a  fact  that  led  to  the  rumour  that 

the  National  Railways  had  passed  into  a  re- 

ceiver's hands.  It  was  officially  denied.  But 

transport  in  Mexico  at  present  is  most  pre- 
carious. 

As  we  go  to  press,  we  learn  that  railway 
communication  is  restored  between  Mexico 

City  and  Laredo,  on  the  American  border. 
The  rebels  have  been  driven  off  the  Tampico 

line,  thus  ensuring  the  supply  of  oil-fuel  to  the 
National  Railways. 

Mexican  shareholders  are  said  to  be  dis- 
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satisfied  with  the  information  given  by  the 

Esperanza  management,  especially  in  regard 
to  the  San  Carlos  vein.  We  have  received  a 

letter,  unsuitable  for  publication,  protesting 

against  the  contradictory  and  insufficient 

character  of  the  official  reports.  "  Collusion 

for  ulterior  purposes  "  is  suggested,  but  this 
we  believe  to  be  fanciful.  However,  we  are 

glad  to  insert  a  caveat  for  the  sake  of  all  con- 
cerned. 

The  dredge  on  the  Orsk  Goldfields  is  again 

at  work,  but  the  information  published  is 

lamentably  defective.  The  value  of  the  gold 

produced  means  nothing  until  the  expense  is 

stated.     Shareholders  are  left  in  the  dark. 

On  the  Sissert  estate  the  diamond-drilling 

operations  have  been  unfortunate,  such  results 

as  have  been  obtained  since  July  being  dis- 

appointing. The  various  mines  are  to  be 

linked  by  a  railway.  It  is  announced  that 

Mr.  August  Hoffmann  has  died  recently.  We 

record  the  fact  with  deep  regret,  for  he  was 

an  able  and  conscientious  engineer.  Mr.  N.  C. 

Stines  is  now  resident  engineer. 

At  the  Lena  Goldfields  the  new  manager, 

Mr.  Leon  Perret,  is  hopeful  regarding  the 

future  of  the  property.  His  efforts  to  im- 

prove the  technical  methods  will  undoubtedly 

be  supported  by  the  advice  of  Mr.  C.  W. 

Purington,  who  is  just  making  an  inspection. 

Cornwall. — Application  was  made  on  the 

4th  inst.  to  the  High  Court  for  the  appoint- 

ment of  a  receiver  and  manager  for  the  Fal- 

mouth Consolidated,  and  the  court  agreed  that 

Sir  W.  B.  Peat,  head  of  a  leading  firm  of 

accountants,  should  undertake  the  duty.  The 

company  has  an  issue  of  bonds,  which  at  the 

present  juncture  require  protection,  pending 

the  re-organization  of  capital. 

Various. — While  mining  generally  is  dull, 

for  obvious  reasons,  the  interest  in  dredging 

has  grown  surprisingly.  A  number  of  dredges 

for  Servia,  Nigeria,  Malay  States,  Siam,  and 

Chile,  have  been  ordered.  If  the  operations 

of  the  Consolidated  Gold  Fields  in  the  plati- 

num region  of  Colombia,  in  the  San  Juan 

watershed,  should  prove  successful,  it  is  likely 

that  a  big  increase  in  this  branch  of  mining 
will  ensue. 

The  Renong  Dredging  Co.  has  been  re- 

organized, changing  its  name  to  the  Renong 

Tin  Dredging  Co.  Additional  money  to  the 

extent  of  ;^30,000  has  been  raised,  in  order  to 

enlarge  the  scheme  of  operations  and  to  ex- 

ploit the  additional  area  of  1400  acres  recently 

granted  by  the  Siamese  government.  The  per- 

formance of  the  company  so  far  has  been 

highly  satisfactory,  about  80%  of  the  original 

money  involved  having  been  returned  in  divi- 
dends. Extraction  of  tin  has  been  effected  by 

a  12-cu.  ft.  bucket-dredge  built  by  W^erf  Con- 
rad. About  20  acres  has  been  worked,  and  of 

the  original  concession  about  120  acres  re- 

mains, all  of  it  having  been  drilled  and  proved 

profitable.  Of  the  new  ground,  over  100 
acres  has  been  drilled  with  similar  results. 

Two  new  dredges  have  been  ordered  from 

Werf  Conrad  on  the  understanding  that  both 

shall  be  delivered  before  April  next.  The 

yield  is  from  12  to  13  oz.  black  tin  per  cubic 

yard,  and  the  dredging  cost  is  3^d.,  but  the 

total  cost,  including  royalty  at  2d.  per  yard,  is 

about  7d.  per  yard.  The  resident  manager  is 
Mr.  Frank  Nichols. 

Abnormal  rainfall  has  hindered  operations 

at  the  Tronoh,  Lahat,  and  other  tin  alluvial 

mines  in  the  Malay  States. 

Conditions  at  Rio  Tinto  are  bad,  and  may 

become  worse.  The  stabbing  of  Mr.  Richard 

Sturgis,  a  member  of  the  engineering  staff, 

was  not  fatal,  we  are  glad  to  say,  but  it  is  a 

sign  of  an  unruly  temper  among  the  em- 

ployees. A  vexatious  regulation  imposes  the 

speaking  of  Spanish  even  on  the  company's 
private  telephone  lines.  The  Spanish  authori- 

ties are  not  in  sympathy  with  the  management 

of  Messrs.  Fielding  and  Browning.  The  re- 
cent strike  at  the  Huelva  docks  may  be  the 

prelude  to  worse  disorder  unless  tact  is  exer- 
cised. 



EDITORIAL 

FORMER  STUDENTS  in  the  Royal 

School  of  Mines  are  urged  to  attend  the 

general  meeting  on  July  22  at  the  Mining  & 

Metallurgical  Club.  It  is  proposed  to  form 

an  Old  Students'  Association. 

AMONG  the  items  of  mining  news  ap- 

pearing in  the  Daily  Telegraph  is  one 

stating  that  the  ore  in  the  Phoenix  Mines 

yielded  84'5  lb.  metallic  tin  by  chemical  assay 

and  58'5  lb.  tin  by  "  canning  "  assay.  The 
error  is  obvious,  but  it  suggests  the  relation 

between  '  canned  '  and  *  tinned  '  vegetables. 

PART  of  the  discrepancy  between  "  pro- 

fits "  and  dividends  is  due  to  expendi- 
ture on  machinery  and  equipment,  such  as  is 

required  periodically  by  all  live  mines.  During 

1912  a  sum  aggregating  ;^1, 264,728  was  thus 

absorbed  as  capital  expenditure  by  the  30 

companies  operating  on  the  Rand. 

SUBSCRIPTIONS  to  the  21st  anniver- 

sary fund  of  the  Institution  are  accumu- 

lating satisfactorily.  Many  of  those  abroad 

have  not  yet  had  the  chance  to  remit  and 

many  others  who  are  deterred  by  their  in- 

ability to  subscribe  largely  are  delaying  re- 
mittance. The  last  circular  is  not  happily 

worded ;  it  should  be  understood  that  the 

Wernher  bequest  of  ;^10,000  cannot  be  ex- 

pended ;  only  the  endowment  is  available. 

CONSOLIDATED  GOLD  FIELDS  of 

South  Africa  is  a  company  that  has  suf- 

fered in  public  repute  by  reason  of  some  of 

its  market  operations,  and  it  has  had  to  face 

several  disappointments  during  recent  years, 

therefore  it  is  pleasant  to  chronicle  a  more 

ortunate  development  of  its  industrial  activi- 

es  in  America.     Our  correspondent  at  San 

Francisco  gives  some  interesting  details,  in- 

dicating that  the  American  representatives  of 

the  Gold  Fields,  Mr.  H.  H.  Webb  and  Baron 

de  Ropp,  have  done  well  for  their  company. 

We  hope  they  may  retrieve  the  fortunes  of  an 

enterprise  that  played  so  prominent  a  part  in 

the  exploitation  of  South  Africa. 

IT  IS  about  time  that  some  of  the  members 
of  the  Institution  of  Mining  &  Metallurgy 

woke  to  the  fact  that  their  professional  or- 

ganization is  called  the  Institution,  not  Insti- 

tute. We  have  recently  received  a  letter 

from  a  student-member  who  prints  "  Institute 
of  Mining  &  Metallurgy,  Salisbury  House, 

London,  E.C."  on  his  letter  head.  Gentle- 
men, it  is  The  Institution. 

WE  PUBLISH  a  valuable  article  by 
Messrs.  R.  E.  Smith  and  H.  G.  Hann, 

describing  the  drilling  of  alluvial  ground  in 

Siberia  during  winter.  This  furnishes  just 

the  practical  details  that  an  engineer — or  an 

intelligent  director — would  require.  For  such 
articles  not  only  the  technical  press  but  the 

profession  at  large  can  afford  to  express  cor- 
dial thanks. 

WITH  this  issue  we  begin  our  5th  year 
and  our  9th  volume.  To  signalize  the 

occasion  we  make  two  additions  to  the  reading 

matter  in  this  magazine  :  henceforth  a  page 

will  be  devoted  regularly  to  the  affairs  of  the 

Royal  School  of  Mmes,  and  a  summary  of  the 

principal  quotations  of  mine-shares  will  also 
be  inserted.  The  latter  will  be  interesting  to 

those  living  in  distant  countries,  and  by  giving 

comparative  quotations  the  page  will  arrest 

the  attention  even  of  those  living  at  home. 

For   giving  a  page  to  the   Royal  School  of 
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Mines  we  do  not  apologize.  The  premier 

mining  college  of  the  Empire  deserves  the  in- 

terest and  support  of  the  mining  community  ; 

and  it  needs  them.  We  feel  confident  that  the 

news  that  we  can  publish  concerning  the 

School  and  its  affairs  will  prove  interesting  to 

our  readers  generally,  and  we  hope  that  it 

may  serve  to  pull  the  old  students  together  in 

an  effort  to  help  themselves  and  their  alma 

mater  at  South  Kensington. 

WHEN  reading  quotations  from  local 

papers  commenting  favourably  on 

mines  controlled  by  English  companies,  it  is 

well  to  inquire  whether  the  information  on 

which  the  comment  is  based  was  not  furnished 

by  the  company's  local  representatives.  When 
an  extract  from  the  Poverty  Flat  Boonister 

is  read  at  the  annual  meeting  of  the  Great 

Wild-Cat  Extended,  it  is  advisable  to  treat 

the  performance  as  humour,  not  business. 

M AKE-BELIEVE,  insincerity,  or  im- posture are  all  injurious  to  journalism. 

We  regret  that  the  Westminster  Gazette 

should  disfigure  its  front  page,  on  which  appears 

the  most  convincing  editorials  written  within 

London,  by  giving  part  of  its  space  to  the 

pseudo-literary  efforts  of  Selfridge's.  The 
advertising  manager  dates  his  advertisement 

from  "  editorial  rooms  "  and  maintains  the 
pretence  by  a  daily  pabulum  of  piffle.  The 

animal  department  is  called  a  Cat  and  Dog 

Salon  ;  why  not  Saloon  ? 

FURTHER  diplomatic  appointments 

made  by  the  President  of  the  United 

States  include  Messrs.  Thomas  Nelson  Page 

and  Henry  van  Dyke,  both  well-known 

authors,  and  Mr.  P.  A.  Stovall,  publisher  of 

the  Savannah  News.  These  appointments, 

added  to  those  already  made,  notably  that  of 

Mr.  W.  H.  Page  as  ambassador  to  England, 

emphasize  a  pleasant  feature  in  American 

political  life.     It  is  a  feature  full  of  interest 

and  one  that  must  be  highly  gratifying  to  the 

brothers  of  the  pen.  As  George  William 

Curtis  said:  "If  a  scholar  is  not  always  in 

office,  he  is  always  in  power."  And  if  he  can 
combine  the  power  with  the  opportunity  to 

apply  it,  he  may  hope  to  be  effective.  Ed- 
mund Garrett  said  that  two  things  made  life 

worth  while :  friends  and  the  hope  of  being 

effective.  That  being  so,  we  congratulate  the 

new  minister  to  the  Court  of  St.  James,  for 

he  gives  evidence  of  the  double  accomplish- 
ment. 

HONORARY  MEMBERSHIP  in  the 
Institution  has  been  conferred  on  Mr. 

J.J.  Beringer.  This  is  a  distinction  that  can 

hardly  give  more  pleasure  to  the  recipient  than 

to  his  many  friends,  not  only  in  Cornwall  but 

wherever  the  sons  of  the  *  old  county  '  are 
doing  the  work  of  the  mining  industry.  His 

book  on  assaying  is  standard ;  it  has  carried 

his  name  to  assay-offices  and  mining  schools 

in  distant  places  ;  it  is  a  memorial  to  his  place 

in  modern  technology,  but  his  students  are  a 

living  memorial  to  his  skill  as  a  teacher  and 

his  kindness  as  a  friend  to  those  who  have 

passed  through  his  classes  at  Camborne.  The 

good  repute  of  the  Cornish  school  of  mines  is 

entwined  with  that  of  its  metallurgical  pro- 

fessor. May  both  live  long  and  prosper,  for 

the  benefit  of  the  rising  generation. 

IT  IS  not  often  that  mining  shares  are 

quoted  at  a  price  that  gives  the  purchaser 

a  good  run  for  his  money.  In  ordinary  times 

the  inexpugnable  optimism  of  the  poorly  in- 

formed speculator  causes  mines  to  be  over- 

valued from  20  to  50% ;  in  times  of  specula- 

tive excitement  the  shares  of  mining  compan- 

ies are  quoted  anywhere  from  100  to  300% 

above  their  real  value  ;  and  it  is  only  in  periods 

of  prolonged  depression  that  the  shares  of  rich 

mines  are  available  at  a  price  yielding  the  pub- 
lic a  fair  return  and  a  reasonable  security. 

That  is  the  very  time  when  the  public  keeps 
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aloof,  allowing  the  courageous  and  better  in- 

formed operator  to  acquire  large  holdings  at 

about  intrinsic  worth,  as  nearly  as  that  can  be 

gauged.  Such  aloofness  of  the  public  is  piti- 

fully contrasted  with  the  wild  scramble  to  buy 

when  shares  have  been  kited  during  periods  of 

inflation,  which  is  also  the  time  when  the 

sagacious  operator  decides  to  turn  paper  into 

cash.  These  adjustments  between  the  few 

who  are  wise  and  the  many  who  are  otherwise 

will  be  repeated  to  the  end  of  the  chapter. 

The  month  of  July  in  the  year  1913  will  illus- 
trate them  admirably. 

but  the  dignity  of  the  metal  mining  industry, 

when  we  proffer  hearty  congratulations  to  the 

council  of  the  Institution  in  having  acquired 

a  fixed  home.  May  the  event  prove  to  be  the 

beginning  of  a  new  era  of  expanding  useful- 
ness. / 

The  Institution. 

Members  of  the  Institution  of  Mining  & 

Metallurgy,  and  the  profession  generally,  will 

be  glad  to  learn  that  permanent  quarters  have 

been  secured  by  the  purchase  of  the  freehold 

property  known  as  No.  1  Finsbury  Circus^ 

This  is  a  five-storey  red  building  at  the  corner 

of  West  Street,  opposite  the  west  end  of  Salis- 

bury House.  After  the  building  has  been  re- 
novated and  altered  to  suit  its  new  tenants, 

the  offices  of  the  Institution  will  be  moved 

thither  from  the  present  quarters  in  Salisbury 

House.  The  change  will  be  made  about  the 

end  of  this  year. 

This  new  departure  is  not  only  interesting 

as  evincing  the  growth  of  the  Institution,  which 

is  in  need  of  larger  offices,  but  it  is  deeply 

significant  as  testifying  to  the  stability  of  the 

organization.  We  shall  henceforth  possess  an 

outward  and  visible  sign  that  the  profession 

has  achieved  an  honourable  status  in  the  city 

of  London.  The  man-in-the-street  is  apt  to 

look  upon  mining  engineers  as  nomadic  and 

adventurous  persons  connected  with  queer 

doings  on  the  Stock  Exchange.  The  estab- 

lishment of  respectable  headquarters  may  cor- 

rect one  exaggeration  and  the  effort  to  crystal- 

lize a  code  of  conduct  may  serve  to  correct  the 

other  exaggeration.  In  any  event,  we  shall  be 

expressing  the  gratification  of  all  who  have  at 

heart  not  only  the  well-being  of  the  profession, 

Globe  &  Phoenix. 

This  Rhodesian  mining  company  is  unfor- 

tunate. The  pitiful  squabble  over  directors' 
fees  has  been  resumed.  It  is  discreditable 

both  to  the  shareholders  and  the  directors.  If 

the  members  of  the  board  are  efficient,  it  is 

silly  to  agitate  over  £lQO  per  annum  more  or 

less  ;  if  they  are  not  efficient,  any  fee  is  too 

high.  At  the  last  conversazione  of  the  Globe 

&  Phoenix  company,  one  eminently  sane  sug- 

gestion was  made  by  a  lady,  who  said  that 

"  any  extra  money  spent  on  the  remuneration 
of  directors  should  be  in  the  direction  of  pay- 

ing for  the  services  of  men  who  knew  some- 

thing about  mining,  and  who  could  work  the 

property  with  advantage  to  the  shareholders." 

In  America  the  appropriateness  of  the  lady's 
name,  Mrs.  Lemon,  would  be  keenly  appreci- 

ated. Even  in  London  the  sub-acid  flavour 

of  her  suggestion  will  not  be  missed.  Indeed, 

she  is  as  wise  as  the  Queen  of  Sheba.  Why 

elect  five,  seven,  or  nine  directors  without 

adequate  experience,  but  all  demanding  rea- 
sonable remuneration,  when  three  men  versed 

in  mining  affairs  could  do  the  same  work,  and 

do  it  better,  at  no  greater  cost  than  that  in- 

curred in  maintaining  a  large  board  of  well- 

meaning  amateurs.  It  may  be  that  the  pre- 

sent board  includes  three  men  with  such  quali- 

fications ;  then  it  would  be  well  to  reduce  the 

number  of  directors  and  thus  effectively  meet 

the  cry  for  economy. 

Since  the  above  was  written  it  has  been 

announced  that  Mr.  T.  Blair  Reynolds,  the 

chairman  of  the  company,  has  resigned.  We 

are  sorry  for  this,  for  Mr.  Reynolds  gave  the 

impression  of  being  earnest  and  conscientious. 

With  his  resignation  a  compromise  has  been 
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reached  on  the  basis  of  a  fee  of  ir400  per  an- 

num for  each  director,  plus  traveUing  expenses. 

It  is  also  stated  that  an  eminent  Fifeshire 

colliery-owner  has  been  selected  to  visit  the 

mine  and  report  to  the  shareholders.  We  hope 

this  is  not  true.  A  colliery  may  be  an  excel- 

lent place  to  learn  mining,  but  it  is  not  the 

best  place  to  acquire  experience  for  valuing 

gold  mines  or  advising  on  the  operation  of 

them,  especially  in  Rhodesia. 

The  Rand  Strike. 

The  story  of  the  labour  trouble  that  started 

at  the  Kleinfontein  mine  on  May  26  and  cul- 

minated in  mob  violence  in  Johannesburg  it- 

self on  July  5  is  not  easy  to  tell.  It  is,  how- 

ever, necessary  to  record  the  facts  before  ex- 

pressing an  opinion.  On  May  26  the  manager 

of  the  New  Kleinfontein  mine  changed  the 

hours  of  work  for  five  underground  mechanics. 

Formerly  they  worked  from  7  a.m.  to  3.30 

p.m.  every  day,  except  Saturday,  when  they 

finished  at  12.30.  The  new  proposal  was  that 

they  should  begin  every  morning  at  7.30,  or 

half  an  hour  later,  but  continue  until  3.30  on 

Saturday.  No  increase  of  working  time  was 

involved.  The  aggregate  of  2i  hours  taken 

from  fi\-e  days  was  added  to  the  Saturday 

afternoon  shift.  The  half-holiday  was  lost. 

That  was  all.  But  it  was  enough.  The  five 

men  persuaded  others  to  stop  work.  The 

Kleinfontein  miners  went  to  the  adjoining 

Apex  mine  and  induced  those  at  work  there 

also  to  strike  on  May  31.  Thereupon  the 

Kleinfontein  management  engaged  some  50 

men  to  replace  the  strikers,  and  operations 

proceeded  simultaneously  with  negotiations 

for  the  settlement  of  the  dispute.  But  the 

trouble  was  spreading.  On  June  19  the  men 

at  the  Van  Ryn  were  intimidated  into  ceasing 

work,  although  a  large  majority  voted  against 

it,  and  on  June  21  the  force  at  the  New  Mod- 
derfontein  in  like  manner  was  induced  to 

*  come  out.*  Mass  meetings  began  to  be  held, 
bitter  feeling  was  engendered,  and  the  area  of 

disaffection  widened,  until  on  the  last  day  of 

June  it  became  apparent  that  the  whole  min- 
ing industry  of  the  Witwatersrand  was  about 

to  be  paralysed  completely.  The  original 

grievance  receded  into  the  background.  The 

Kleinfontein  management  had  done  all  it  could 

to  remedy  a  blunder,  but  the  men  were  now 

excited  by  the  speeches  of  agitators.  They 

made  new  demands.  It  became  clear  that 

organized  labour  thought  the  time  opportune 

to  demand  the  recognition  of  the  all-embrac- 

ing Federation  of  Trades  Unions.  Those  who 

did  not  sympathize  were  assaulted.  Lawless- 

ness obscured  the  issue.  All  the  unruly  ele- 

ments in  a  cosmopolitan  community  went  on 

the  warpath.  The  local  authorities  were  slow 

to  afford  necessary  protection  to  law-abiding 
workers,  and  the  Government  itself  did  not 

realize  the  gravity  of  the  crisis  until  it  broke 

on  the  city  of  Johannesburg  in  midnight  scenes 

of  incendiarism,  terrorism,  and  mob  violence. 

On  July  4  a  mass  meeting  was  dispersed  by 

municipal  police  and  Imperial  troops.  A 

series  of  armed  conflicts  ensued  during  the 

rest  of  that  day,  and  on  the  day  following. 

The  mob  broke  into  the  railway  station,  the 

Rand  Club,  the  office  of  The  Star,  and  other 

important  buildings,  obstinately  contesting  the 

possession  of  the  streets  against  both  police 

and  soldiers.  Late  on  July  5  the  Prime 

Minister  and  General  Smuts  held  a  conference 

with  the  strike  leaders,  and  persuaded  them  to 

join  in  re-establishing  order,  on  the  under- 

standing that  the  Government  would  enforce 

a  reasonable  settlement  of  the  dispute. 

The  labour  employed  on  the  Rand  consists 

of  225,000  units,  of  which  200,000  are  Kaffirs 

or  natives,  and  25,000  are  white.  Thus  the 

Kleinfontein  mine  in  April  employed  4719 

natives  and  466  whites.  The  latter  are  Cor- 

nishmen,  Welshmen,  Northumbrians,  Afric- 
anders, Australians,  Americans ;  they  are 

skilled  workmen.  The  native  is  the  manual 

labourer,  the  white  man  is  the  overseer  or  boss. 

It  is  the  white  finger  that  directs  the  work 
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done  by  the  black  hands.  The  native  is  paid 

2s.  per  shift,  and  is  housed  and  fed  in  a  com- 

pound. He  costs  ̂ 4  per  month.  The  white 

worker  receives  from  £21  per  month  at  sur- 

face to  £1S  or  more  per  month  on  contract 

underground.  He  finds  himself  in  food  and 

lodging.  No  question  of  poor  pay  can  arise, 

for  the  white  miner  on  the  Rand  is  paid  ex- 

travagantly, as  measured  in  terms  of  toil  and 

performance.     Whence  then  this  turmoil  ? 

In  the  first  place,  the  work,  if  not  severe,  is 

rendered  unhealthy  by  the  dust,  the  minute 

hard  particles  of  which  cause  phthisis  to  such 

an  extent  that  no  man  who  works  in  the  mines 

is  immume.  Scientific  inquiry  and  systematic 

effort  have  been  applied  to  the  mitigation  of 

this  evil ;  and  not  without  success.     But  the 

palliatives — sprays  of  water  on  the  rock  and 

respirators   on  the   miner's    mouth — are    not 
used  with  sufficient  diligence,  so  that  the  bene- 

ficial effects  have  not  been  felt  fully  as  yet. 

However,  these  and  other  correctives  for  the 

evil   are  now    being   applied   systematically. 

Indeed,  phthisis  would  give  a  humane  touch 

to  the  problem  of  labour  unrest  if  it  were  the 
dominant  factor.     It  is  not.     Reasons  more 

sordid  exist.     The  efforts  of  the  local  authori- 

ties to  protect  and  control  the  native  workers 

and  to  check  the  growth  of  social  evils  have 

aroused  antagonism.  The  proposed  restriction 

of  the  Kaffirs  to  closed  compounds  would  in- 

terfere with  the  illicit  sale  of  liquor  ;  the  sup- 

pression of  the  more  vicious  exhibitions  of  the 

bioscope,  the  regulating  of  the  more  extreme 

forms    of   gambling   and    gaming,    the    limit 

placed  on  various  kinds  of  debauchery,  have 

all   antagonized   the   baser    sort  that  makes 

money  out  of  the  dissipations  of  a  mining  com- 

munity. Hence  a  quick  recruiting  of  reckless 

spirits  to  the  mutiny  of  labour.     The  riots  did 

not  occur  at  the  mines, but  in  the  city  of  Johan- 

nesburg, and  the  casualty  list  consists  largely 

of  names  belonging  to  the  foreign  riff-raff  and 

half-breeds  from  the  Cape. 

Again,  the  Labour  party,    small  as  is  its 

present  representation  in  the  Union  parlia- 
ment, is  a  growing  force,  and  has  enough 

votes  behind  it  to  cause  political  complications, 

creating  fresh  difficulties  in  the  way  of  a  fair 

consideration  of  a  basic  problem.  That  prob- 

lem is  fundamental,  for  on  efficient  labour  de- 

pends the  whole  economic  structure  of  a  com- 
plex industry.  The  ore  of  the  conglomerate 

deposits  of  the  Rand  is  becoming  poorer  in 

depth  ;  it  is  also  becoming  more  difficult  to  ex- 

ploit as  depth  is  gained.  A  diminution  in  cost 

is  imperative  if  the  industry  is  to  continue 

profitable.  The  white  workers  are  obstinate 

in  their  refusal  to  co-operate  to  that  end. 

When  new  machines  of  special  construction 

are  provided  or  other  efforts  are  made  success- 
fully to  improve  the  implements  used  in  the 

extraction  of  the  ore,  it  is  with  the  hope  that 

the  white  supervisor  of  the  black  man's 
labour  will  assist  in  making  the  results  more 

favourable  economically  to  the  employer,  that 

is,  that  the  cost  of  drilling,  for  example,  will 

be  cheapened  for  the  company.  This  expecta- 
tion has  not  been  fulfilled.  The  white  miner 

on  day's  pay  insists  on  drilling  just  as  much, 
and  no  more,  rock  than  before. 

Another  factor  is  the  centralized  control  of 

operations.  The  administration  of  groups  of 

mines  by  various  financial  houses  and  the 

amalgamation  of  contiguous  properties  into 

super-enterprises  has  tended  to  diminish  the 

prestige  of  the  managers  of  individual  mines. 

The  engineer  at  the  head  office  is  the  direct- 

ing mind  and  the  consultative  chief.  To  him 
each  subordinate  looks.  Hence  the  resident 

mine  manager  has  lost  in  moral  authority,  and 

is  less  able  to  cope  with  his  employees  at 

critical  junctures.  This  is  a  regrettable  re- 

sult ensuing  from  the  centralization  of  techni- 
cal control. 

Finally,  we  come  to  the  arbiter  between 

these  unruly  factions.  The  Government  is  to 

blame  for  suggesting,  or  allowing  it  to  be  in- 

ferred, that  it  would  not  interfere  unless  ex- 
treme measures  were   taken   by    the    labour 
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union.  Whatever  the  rights  and  wrongs  of  a 

complicated  industrial  dispute,  it  is  the  first 

duty  of  a  government  to  maintain  order. 

Whether  in  Mexico  or  in  the  Transvaal,  it  is 

the  policeman,  not  the  legislator,  who  is  the 

symbol  of  civilization.  Of  all  maleficent 

forces,  an  unruly  mob  is  the  one  that  needs  to 

be  checked  earliest.  Too  many  police  and  an 

excess  of  soldiery  is  better  than  too  few  at 

such  times.  Prevention  is  better  than  cure 

for  anarchy  as  for  other  diseases  of  the  body 

politic.  This  is  a  lesson  that  democratic  gov- 

ernments are  slow  to  learn.  The  making  of 

laws  is  a  function  secondary  to  that  of  main- 

taining the  law.  Especially  is  this  an  axiom 

when  white  men  fight  each  other  in  the  pres- 

ence of  a  horde  of  savages.  The  spectacle 

exhibited  to  the  natives  on  the  Rand  is  not 

edifying,  to  put  it  mildly.  Mob  violence  is 

bad  enough  anywhere,  but  incendiarism  and 

assault  before  a  gallery  of  200,000  Kaffirs  is 

a  performance  that  makes  dancing  on  the  edge 

of  a  volcano  seem  a  highly  sagacious  proceed- 

ing. That  is  one  of  the  considerations  to  be 

kept  in  mind.  Economic  justice  is  another. 

Industrial  freedom  is  a  third.  And  the  safety 

of  world-wide  credit  is  one  more,  for  the  con- 

tinued paralysis  of  the  Rand  would  mean  such 

a  freezing  of  the  channels  of  commerce  as  the 

modern  world  has  never  seen.  The  problem 

is  worthy  of  the  highest  statemanship. 

Mexico. 

In  commenting  upon  Mexican  affairs, month 

after  month,  we  become  weary  of  the  itera- 

tive story  of  political  disorder  and  industrial 

disorganization.  It  is  plain  that  this  great 

mineral  region  is  no  longer  suffering  from 

political  disturbance,  but  from  plain  anarchy. 

Most  people,  even  the  few  patriotic  citizens 

in  the  country  itself,  have  ceased  to  take  sides 

on  the  political  issues  underlying  the  revolu- 

tion that  unseated  Porfirio  Diaz  ;  all  that  they 

ask  now  is  security  of  life  and  property,  so 

that  they  may  go  about  their  daily  work  un- 

hindered. The  maintenance  of  law  is  the  first 

requisite  of  industry.  The  policeman,  not  the 

legislator,  is  the  symbol  of  modern  civiliza- 

tion. Even  the  despotism  of  Diaz  evoked  no 

effective  opposition  until  it  was  used  to  aid  the 

so-called  cientificos,  the  international  group 

of  predatory  promoters  who  were  exploiting 

Mexico  in  a  manner  too  flagrant  to  be  endured 

by  the  Mexicans.  When  Madero  led  the  op- 

ponents of  the  Diaz  regime  to  a  successful 

revolution,  he  also  failed  because  he  did  not 

enforce  the  law.  Whether  a  genuine  reformer 

or  not,  he  was  a  feeble  administrator.  He 

departed  tragically,  and  now  General  Huerta, 

first  his  friend  and  then  his  enemy,  is  in  the 

presidential  chair,  supported  by  General  Felix 

Diaz,  who  at  one  time  seemed  likely  to  grasp 

the  reins  of  power  held  so  long  by  his  uncle. 

In  the  present  cabinet  are  Sefior  de  la  Barra, 

as  Minister  of  Foreign  Affairs,  and  Senor 

Esquievel  Obregon,  as  Minister  of  Finance. 

These  are  the  mainstays  of  the  existing  gov- 

ernment. The  recent  appointment  of  General 

Blanquet,  as  Minister  of  War  in  place  of 

General  Mondragon,  has  been  well  received, 

and  is  taken  as  a  sign  that  President  Huerta 

will  have  his  support  in  the  further  pacifica- 

tion of  the  country.  Meanwhile,  General 

Carranza,  in  the  North,  is  holding  the  border 

states  against  the  Federal  troops,  and  is  gradu- 

ally gaining  in  prestige.  It  does  not  look  as 

if  the  Government,  or  any  possible  native 

government,  would  succeed  in  establishing 

order.  The  issue  of  a  loan  for  ;^6,000,000,  or 

60,000,000  pesos,  will  provide  funds,  it  is  true, 

wherewith  to  buy-off  the  leaders  of  the  brig- 

ands and  to  recruit  an  army  of  mercenaries, 

but  Mexico  can  never  have  peace  until  her 

people  develop  more  manhood  than  is  apparent 

now.  A  handful  of  bandits,  mostly  Indians, 

can  hold  up  a  town  containing  several  thousand 

able-bodied  men  ;  the  latter  look  on  helplessly, 

even  though  they  themselves  are  armed,  while 

the  marauders  steal,  burn,  and  outrage  ;  when 

all  is  over  a  telegraphic  message  is  sent  to  the 
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Government  asking  for  troops.  It  is  pitiful. 

The  half-breed  population  is  educated  enough 

to  object  to  despotism,  and  not  virile  enough 

to  support  the  military  government,  which  is 

the  only  kind  of  government  possible  at  this 

juncture.  If  General  Huerta  fails,  or  if  he  is 

removed  by  another  revolutionist  ambitious  of 

power,  he  will  be  succeeded  by  one  of  the 

military  leaders,  who  in  turn  will  have  to  fight 

his  predecessor's  supporters.  Thus  the  cat- 
and-dog  fight  will  continue  interminably,  and 

at  every  successive  stage  the  condition  of 

general  anarchy  will  be  intensified.  We  de- 

spair of  order  in  Mexico,  because  the  people 

of  Mexico  have  proved  wholly  unworthy  and 

incapable  of  representative  government.  A 

military  despotism  is  the  only  alternative,  but 

even  that  brings  no  promise  of  stability,  for 

the  military  leaders  are  too  selfish  and  too 

greedy  to  support  one  another  for  the  good  of 

the  country.  Every  day  we  draw  nearer  to 

the  inevitable  :  the  interposition  of  the  United 

States. 

The  Mining  Malaise. 

In  these  days  of  the  entente  cordiale  we 

feel  warranted  in  borrowing  from  our  French 

friends  ;  we  do  not  need  to  borrow  money,  but 

weareglad  totrespass  on  international  courtesy 

to  the  extent  of  asking  them  to  lend  us  a  word 

or  two  when  we  are  hard  put  to  it  for  a  means 

of  expression.  Thus,  being  at  a  loss  to  de- 

scribe the  prolonged  unhappiness  of  the  min- 
ing market,  we  shall  join  with  others  in  calling 

it  a  malaise.  Having  given  it  a  polite  name, 

let  us  diagnose  the  symptoms  and  suggest  a 

remedy. 

The  Pall  Mall  Gazette  says :  "  Mining 
shares  are  hopelessly  out  of  favour.  Dis- 

appointment has  disillusioned  the  public. 

There  is  more  than  a  suspicion  of  unfair  tac- 

tics on  the  part  of  the  controlling  interests. 

Scandal  has  succeeded  scandal.  The  public 

have  had  enough  of  it."  This  verdict  need 
not  be  regarded  as  final,  but  it  undoubtedly 

gives  expression  to  the  feelings  of  a  number 

of  persons  who  speculate  in  mines  and  call 

themselves  investors.'  Times  of  depression 

are  good  for  introspection.  "  When  the  devil 
was  sick,  the  devil  a  saint  would  be."  Hence 
our  financial  scribes  and  others  who  have 

played  a  part  in  stimulating  public  speculation 

are  now  passing  sombre  judgments  on  those, 

besides  themselves,  who  are  responsible  for 

the  supposed  lack  of  confidence  in  the  busi- 

ness of  using  money  for  mining.  During  the 

last  four  years  we  have  discussed  the  subject 

often  ;  we  have  animadverted  on  the  insincer- 

ity of  some  directors  and  the  ignorance  of 

others  ;  we  have  blamed  the  recklessness  of 

promoters  and  the  cowardice  of  shareholders  ; 

we  have  protested  against  the  gullibility  of  the 

public  and  the  general  perversity  of  human 

nature.  But  we  have  come  to  the  conclusion, 

not  hastily,  that  the  only  way  in  which  to  im- 

prove the  business  of  mining  is  to  raise  the 

standards  of  professional  conduct  among  those 

chiefly  responsible  ;  and  this  does  not  refer  to 

the  promoters  or  to  the  directors,  but  to  the 

mining  engineers.  After  all,  it  is  from  the 

engineers  that  the  directors  and  promoters 

must  take  their  cue.  The  reckless  promoter 

or  the  tricky  director  cannot  do  much  unless 

he  finds  a  complacent  engineer  to  give  techni- 

cal verisimilitude  to  his  oblique  performance. 

A  straight  engineer  of  strong  character  can 

draw  the  line  for  promoter  and  director  alike. 

The  best  hope  for  the  mining  business  lies  in 

the  stiffening  of  the  moral  backbone  of  the 

mining  profession  and  a  general  recognition 

by  the  public  of  the  fact  that  the  mining  engi- 
neer with  clean  hands  is  the  man  to  whom  he 

can  look  for  protection  as  against  the  preda- 
tory financier.  On  the  other  hand,  the  honest 

financier  and  the  honourable  promoter,  both 

plentiful  and  both  necessary  to  mining,  will 

get  a  better  chance  to  do  business  when  con- 
ditions are  made  more  difficult  for  the  less 

scrupulous  of  their  kind.  Promotion  and 

finance,  as  regards  mining,  have  improved  in 
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character  during  the  last  twenty  years,  and 

this  improvement  has  come  with  a  raising  of 

tone  among  the  members  of  the  mining  pro- 
fession. If  we  hear  of  scandals,  it  is  mainly 

because  the  sense  of  decency  has  improved. 

Twenty  years  ago  the  scandal  of  today  would 

scarcely  have  made  a  flutter  ;  on  the  other 

hand  the  scandal  of  an  earlier  generation  would 

end  today,  not  in  newspaper  articles  and  abor- 

tive shareholders'  protests,  but  in  goal.  The 
general  morality  of  the  business  of  mining  is 

better  and  the  public  acquaintance  with  the 

elementary  facts  of  mining  and  metallurgy  is 

wider  today  than  ever  before.  We  are  opti- 

mists because  we  have  been  talking  to  pessi- 

mists. "  The  optimist  sees  the  dough-nut, 
the  pessimist  sees  the  hole."  The  philosopher 
sees  life  sanely,  and  sees  it  whole.  The  busi- 

ness of  mining  is  essential  to  civilization  ;  it 

will  not  cease  because  a  few  lambs  have  gone 

astray  in  Throgmorton  Street. 

The  Future  of  the  Rand. 

Another  record  production  of  gold  on  the 

Rand  has  been  chronicled  without  the  slightest 

sign  of  elation.  Time  was  when  such  an  event 

would  have  evoked  enthusiastic  comment,  but 

in  these  days  of  grim  disillusionment  no  one 

attempts  to  make  a  bull  argument  out  of  a 
statistical  fact.  The  continued  increase  in  the 

gross  production  of  gold  has  ceased  to  indicate 

a  proportionate  gain  in  dividends.  The  glory 

has  departed.  These  are  dull  days  in*the 
Kaffir  market.  The  spacious  days  of  expand- 

ing financial  activity  have  given  place  to  the 

dreary  shrinkage  of  disappointed  realization. 

The  Rand  is  still  the  premier  goldfield  of  the 

world  and  a  potent  factor  in  the  money  mar- 

ket, but  the  joyousness  of  exuberant  youth  is 
gone  for  good.  Now,  if  ever,  it  is  on  an  in- 

vestment basis.  Quotations  have  dropped  to 

a  figure  indicating  that  the  hot  air  of  rising  in- 

flation has  been  expelled.  The  lives  of  the 

mines  have  been  estimated  with  discerning 
accuracy.    Shares  are  cheaper  than  they  ever 

were,  but  the  public  holds  back  ;  and  not  un- 
wisely, for  the  element  of  the  unexpected, 

formerly  so  delightful,  has  now  become  a 

sombre  menace.  The  unforeseen  now  predi- 
cates the  unpleasant  where  formerly  it  only 

contributed  to  buoyant  expectation.  None 

know  this  better  than  those  most  deeply  in- 
terested. 

These  reflections  receive  point  from  the 

article  by  Mr.  G.  A.  Troye  appearing  on  an- 
other page.  This  article  is  an  abstract  from 

a  detailed  and  voluminous  appraisement  of 

the  mines  of  the  Rand  prepared  by  Mr.  Troye 

and  not  intended  originally  for  publication. 

For  this  reason,  and  the  fact  that  Mr.  Troye 

is  an  engineer  not  identified  with  any  of  the 

financial  groups,  it  is  both  interesting  and 

timely.  We  find  that  Mr.  Troye's  appraisals 
are  not  depressing,  at  least  not  at  this  time 

when  every  depressing  factor  has  had  full 

play.  For  purposes  of  comparison  we  give 
the  market  quotations,  in  shillings,  on  June  30 

and  on  January  31,  the  latter  being  the  date 

at  which  Mr.  Troye  prepared  his  estimate. 

In  a  third  column  we  give  that  engineer's 
figures. 

January  31    June  30      Troye 

Brakpan    90  66  80 

City  &  Suburban    45  50  60 

City  Deep     67  56  64 

Con.  Langlaagte    29  26  42 
Con.  Main  Reef    26  18  20 

Crown  Mines   146  136  100 

East  Rand    60  51  30 

Ferreira  Deep     66  60  60 

Geldenhuis  Deep     26  31  20 
Heriot     77  65  90 

Meyer  &  Charlton   108  102  80 
New  Modderfontein...257  247  230 

Nourse     39  32  33 

Robinson     72  62  60 

Robinson  Deep    45  32  4  2 

Rose  Deep    65  60  49 

Village  Deep    45  41  25 
Wolhuter      18  16  17 

•I 
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From  these  it  will  be  seen  that  of  the  18 

mines  mentioned,  only  two  stand  higher  in 

June  than  in  January,  and  only  8  are  now 

quoted  above  Mr.  Troye's  estimate.  Of  these, 
the  East  Rand  and  Village  Deep  exhibit  large 

discrepancies,  while  the  Crown  Mines  and 

Meyer  &  Charlton  show  minor  differences. 

[This  was  written  before  the  strike.]  We 

note  also  that  Mr.  Troye  values  the  Brak- 

pan, Consolidated  Langlaagte,and  Heriot  con- 

siderably above  the  market.  Of  course,  all 

these  estimates  are  fallible,  for  all  are  depen- 

dent on  several  unknown  and  indeterminate 

factors,  but  it  is  interesting  to  see  that  fully 

half  of  the  leading  mines  of  the  Rand  are  now 

quoted  at  a  value  lower  than  that  placed  upon 

them  by  an  independent  appraiser.  Turning 

from  individual  mines  to  the  future  of  the 

Rand  as  a  goldfield,  it  will  be  seen  that  our 

critic  predicts  a  steady  decline  in  productive 

activity  after  the  current  year.  Productive 

activity,  of  course,  is  measured  by  dividends 

and  not  by  illusory  '  profits  '  on  paper.  In  his 
general  forecast,  we  agree  with  Mr.  Troye. 

Is  it  not  written  plainly  on  the  stope-sections 
of  the  Rand  ?  The  decline  will  be  slow  at 

first,  but  accelerated  after  another  decade. 

But  that  does  not  mean  the  end  of  the  mining 

industry  in  the  Transvaal,  for  base  metals 

will  be  produced  in  larger  quantity  than  today 

from  mines  tributary  to  Johannesburg.  How- 

ever, that  is  a  long  way  off ;  it  is  well  to  take 

short  views  in  mining. 

Turning  again  to  the  immediate  foreground, 

we  note  that,  of  the  financial  groups,  two,  the 

Gold  Fields  and  Neumann,  have  no  particu- 

lar prospects.  The  Goerz  company  has  an 

interest  in  Modderfontein  Deep  and  a  doubt- 
ful asset  in  Geduld.  The  Central  group  has 

the  City  Deep,  Modderfontein,  Modder  B,  and 

Crown  Mines,  all  of  which  may  be  regarded 

as  sound  business.  The  Albu  group  has  the 

Meyer  &  Charlton,  with  Van  Ryn  as  a  second 

string.  The  Consolidated  Mines  Selection  can 

boast  of  the  Brakpan  and  possesses  good 
1—3 

chances  in  the  Springs.  The  Barnato  control 

has  the  Consolidated  Langlaagte  and  the  Van 

Ryn  Deep.  The  mines  with  a  promise  repre- 
sent a  big  mining  development,  but  they  are 

pitifully  few  when  compared  with  the  splashy 

energies  of  an  earlier  epoch.  Those  best  in- 
formed realize  the  need  of  a  new  field  for  the 

well  organized  activities  so  long  and  so  suc- 

cessfully associated  with  the  Witwatersrand. 

It  is  a  pity  that  they  failed  to  participate  in 

the  recent  notable  growth  of  low-grade  copper 

mining  in  North  and  South  America,  instead 

of  running  their  heads  into  the  jungle  of  West 

Africa.  The  Gold  Fields  is  making  a  new 

start  in  America.  In  this  respect  an  excellent 

example  has  been  set  by  a  company  that  of 

late  has  mostly  failed  to  be  the  exemplar  of 

good  methods.  The  world  is  still  young  and  its 
mineral  resources  have  not  all  been  uncovered. 

If  the  leaders  of  the  Rand  mining  industry  de- 

sire to  perpetuate  their  useful  enterprise,  they 

must  go  farther  afield. 

Murex  Magnetic. 

Four  years  ago  the  Murex  process  of  ore 

concentration  was  used  on  the  Stock  Ex- 

change for  the  purpose  of  creating  a  wild  and 

ridiculous  gamble.  In  our  second  issue,  that 

of  October  1909,  we  gave  a  description  of  this 

process,  based  on  an  inspection  made  in  com- 

pany with  the  inventor,  Mr.  A.  A.  Lockwood, 

the  consulting  engineer,  and  the  managing 

director,  all  of  whom  were  freely  communica- 
tive and  readily  replied  to  all  inquiries.  The 

impression  we  then  obtained  was  favourable 

to  the  process,  though  its  limitations  were  ob- 
vious. The  boom  on  the  Stock  Exchange 

was  quite  unwarranted,  and  in  our  editorial 

columns  we  recorded  a  protest  at  the  time. 

It  is  important,  however,  to  say  that  the  di- 

rectors were  in  no  way  implicated  in  this  un- 
fortunate boom,  and  that  no  one  regretted  it 

more  than  they  did.  There  can  be  no  doubt 

that  the  boom  exercised  an  adverse  influence 

on  the  fortunes  of  the  company,  and  caused 
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engineers  to  look  with  suspicion  on  a  process 

that  has  a  real  scientific  basis.  Last  month 

the  company  was  re-organized,  and  a  small 

amount  of  additional  capital  has  been  sub- 
scribed in  order  to  continue  the  business  until 

a  substantial  income  from  royalties  com- 

mences, and  to  further  test  the  process  and 

its  applications.  Mr.  Theodore  J.  Hoover  has 

been  engaged  as  consulting  engineer,  and  his 

intimate  knowledge  of  concentration  practice 

should  help  to  push  the  process  forward  and 

to  indicate  its  exact  place  in  metallurgical 

practice.  The  object  of  the  Murex  process 

originally  was  to  concentrate  sulphide  ores 

that  are  not  amenable  to  ordinary  flotation 

methods,  either  because  of  excessive  sliming 

or  of  the  presence  of  carbonates  that  neutral- 
ize the  action  of  the  acid  in  the  flotation  agent. 

Theconcentrationof  the  minerals  is  effected  by 

mixing  a  pulp  of  crushed  ore  with  an  emulsion 

of  residual  oil  and  magnetic  oxide.  The  mix- 

ture is  agitated  until  the  emulsion  or  *  paint ' 
adheres  to  the  mineral  particles  that  have  a 

selective  attraction  for  it.  The  pulp  is  then 

passed  under  an  electro-magnet,  which  lifts 

the  painted  particles,  thus  effecting  a  separa- 

tion. The  process  has  been  successfully  ap- 

plied at  the  Cordoba  copper  mine  in  Spain,  at 

Malines  in  France,  and  at  the  Grund  mine  in 

the  Hartz  mountains,  Germany.  At  many 

other  mines  the  results  are  sufficiently  promis- 

ing to  warrant  application  on  more  than  the 

experimental  scale.  The  point  of  greatest  in- 

terest, however,  in  connection  with  the  pro- 

cess is  that  it  is  applicable  to  the  concentra- 

tion of  carbonate  and  oxide  ores.  How  wide 

this  application  is  cannot  as  yet  be  determined, 

and  we  can  only  quote  one  case,  the  Whim 

Well  copper  mine,  in  Western  Australia, 

where  the  results  are  fully  established.  This 

mine  has  been  protlucing  copper  ore  for  seven 

years,  and,  by  means  of  picking,  a  large  quan- 

tity of  ore  containing  from  10  to  30%  copper 
has  been  shipped  regularly  to  European 
smelters.     The  rest  of  the  ore  mined,  averag- 

ing 6%  copper,  has  been  placed  on  the  dump. 

No  method  of  mechanical  concentration  gave 

any  help  in  the  beneficiation  of  the  ore.  Mr. 

Edgar  Anderson,  the  chairman  of  the  com- 

pany, approached  the  Murex  company  in  its 

earliest  days  with  a  view  to  testing  the  ap- 

plicability of  the  process  to  carbonates  and 

oxides,  and  after  much  experiment  it  was 

found  that  a  concentration  could  be  effected. 

A  plant  with  a  capacity  of  200  tons  per  day 

was  ordered.  When  it  had  been  erected  fur- 

ther difficulties  supervened,  due  to  the  impos- 

sibility of  dewatering  the  crushed  ore  owing 

to  the  presence  of  colloidal  matter  from  the 

kaolin  in  the  ore.  This  has  now  been  re- 

medied by  the  provision  of  dry-crushing  plant. 

The  method  of  working  the  process  as  now 

determined  at  Whim  Well  consists  in  crush- 

ing the  ore  in  jaw-breaker,  rolls,  and  Hard 

inge  mill  in  a  dry  condition.  The  ore  is 

crushed  fine  enough  to  pass  a  24-mesh  screen 

and  the  aperture  of  the  rolls  and  the  discharge 

from  the  conical  mill  are  arranged  in  such  a 

way  as  to  produce  as  little  minus  60  material 

as  possible.  The  crushed  ore  is  delivered  to 

Murex  agitators  together  with  40%  by  weight 

of  water,  and  then  the  magnetic  '  paint,'  with  a 
small  proportion  of  oleine  and  silicate  of  soda, 

is  slowly  added.  It  is  found  that  if  a  more 

dilute  pulp  is  used,  the  '  paint '  will  not  pro- 
perly adhere  to  the  mineral.  The  oleine 

and  silicate  of  soda  are  essential,  for  without 

the  semi-saponification  induced  by  them  the 

oil  would  fail  to  be  a  sufficiently  active  agent 

with  the  carbonate  and  oxides.  About  li%  of 

oil  and  3%  of  magnetic  oxide  are  used.  The 

company  owns  a  deposit  of  hematite,  which  is 

roasted  at  the  mine  for  the  production  of  mag- 

netic oxide  of  iron.  The  recovery  of  this  ox- 

ide from  the  concentrate  is  profitable,  for  the 

cost  of  producing  it  is  comparatively  high, 

and  in  addition,  the  removal  of  it  reduces  the 

cost  of  freight  by  rail  and  sea.  The  scheme 

in  connection  with  this  plant  involves  the 

treatment  of  the  whole  of  the  output  of  the 
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mine,  which  will  be  regulated  to  average-5'to 
6%  of  copper,  and  produce  a  concentrate 

averaging  20  to  25%.  The  recovery  is  ex- 
pected to  be  somewhere  between  75  and  85%. 

The  concentration  of  oxidized  ores  at  Whim 

Well  will  mark  an  interesting  epoch  in  metal- 

lurgical practice,  and  will  bring  the  Murex 

process  into  prominent  notice. 

St.  John  del  Rey. 

It  is  only  a  few  months  ago  that  we  gave 

an  outline  of  the  history  and  present  position 

of  this  wonderful  old  gold  mine  in  Brazil. 

Now  comes  the  announcement  that  the  com- 

pany is  preparing  to  embark  on  an  iron-ore  in- 
dustry on  a  large  scale.  Nothing  was  said  by 

the  directors  in  their  annual  report  or  at  the 

meeting  of  shareholders  held  last  month,  but 

in  an  inconspicuous  corner  at  the  end  of  Mr. 

George  Chalmers'  voluminous  report,  we  find 
a  paragraph  that  appears  to  us  to  be  of  prime 

importance.  It  is  well  known  that  the  State 

of  Minas  Geraes,  in  which  the  mine  is  situated, 

contains  enormous  deposits  of  iron  ore  of  pre- 

Cambrian  age,  and  that  both  English  and 

American  ironmasters  are  giving  close  atten- 

tion to  them.  The  gold-bearing  lodes  worked 

by  the  St.  John  del  Rey  and  Ouro  Preto  com- 

panies are  found  in  these  iron  formations. 

The  iron  ore  exists  in  a  variety  of  forms  and 

grades.  On  the  surface  it  is  mostly  fragmen- 
tal  and  of  medium  or  low  grade,  while  below 

the  ore  consists  of  laminated  or  massive  hema- 

tite of  the  highest  quality.  The  St.  John  del 

Rey  company  for  the  last  few  years  has  been 

quietly  buying  land  adjoining  the  gold  mine, 
and  it  now  owns  an  unbroken  estate  of  140 

square  miles.  Development  was  commenced 

on  one  deposit  in  January  1912,  and  already 

Mr.  Chalmers  is  able  to  estimate  the  proved 

ore  at  160,000,000  tons  averaging  as  high  as 

67'3  %  iron  with  only  0'053  %  phosphorus. 
This  is  covered  by  fragmental  surface  ore,  of 

a  quality  not  quite  so  good.  The  hematite  is 

soft  enough  to  make  mining  easy,  and  at  the 

same  time  sufficiently  hard  to  make  timbering 

unnecessary  in  the  underground  workings. 

The  cost  of  mining  will  be  low,  and  the  chief 

item  of  cost  will  be  that  of  transport  by  rail 

and  sea.  The  company  has  no  intention  of 

working  the  deposits  in  the  immediate  future, 
but  intends  to  wait  until  the  exhaustion  of  the 

high-grade  ores  of  Spain  and  the  United 
States  creates  an  active  demand  for  supplies 

from  more  remote  parts  of  the  world.  In  any 

case  it  would  be  impossible  to  exploit  them  at 

present  owing  to  the  scarcity  of  labour,  which 

even  prevents  systematic  development.  The 

gold  mine  is  suffering  for  the  same  reason  and 

negotiations  are  in  hand  for  the  importation 

of  labourers  from  Japan.  Railway  facilities 

will  also  have  to  be  greatly  improved.  At 

present  they  are  both  insufficient  and  ineffi- 
cient. Probably  10  years  will  elapse  before 

much  progress  can  be  made.  In  the  mean- 
time the  chances  are  that  the  gold  mine  will 

continue  to  provide  dividends,  for  the  ore  re- 

serves are  equal  to  a  four  years'  supply,  and 
the  lode  is  remarkably  persistent  at  a  depth 

of  4900  feet  below  adit. 

The  Old  Masters. 

Every  once  in  a  while  it  is  advantageous  to 

pause  in  the  pursuit  of  new  ideas,  and  consider 

our  relative  debts  to  current  progress  and  to  the 

work  of  the  old  masters.  It  isone  of  the  editor's 
duties  to  inform  himself  concerning  the  past 

in  order  to  interpret  the  present,  and  judging 

by  the  experience  thus  involved,  we  are  free 

to  confess  that  the  majority  of  our  readers  do 

not  give  the  old  masters  the  credit  they  de- 

serve. In  the  sphere  of  mining  and  metal- 

lurgy, as  in  all  other  branches  of  science  and 

industry,  a  feverish  desire  to  be  considered 

up-to-date  is  prevalent.  On  the  part  of  many 

this  desire  is  merely  a  theatrical  pose.  These 

people  quote  the  poet's  words  :  "  Let  the  dead 
past  bury  its  dead."  They  consider  a  book- 

seller a  cheat  if  he  tries  to  sell  them  a  work 

on  copper-smelting  or    the  cyanide    process 
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that  has  been  pubHshed  for  a  longer  period 

than  a  year.  Unfortunately  the  preachments 

of  these  members  of  the  profession  are  noisy, 

and  their  opinions  and  assertions  reverberate 

to  the  confusion  of  learners  and  of  those  who 

have  little  opportunity  of  pursuing  their  own 

investigations.  Another  troublesome  person 

is  the  philosopher  fond  of  paradox,  who  says 

that  the  best  state  of  mind  for  a  successful  in- 

vestigator is  a  complete  ignorance  of  what  has 

been  done  or  attempted  before,  because  other- 

wise he  will  be  discouraged  by  the  failures  of 

others  and  by  the  multitudinous  ramifications 

of  possible  research.  But  this  argument  is 

shallow  and  insincere,  if  intended  seriously, 

though  from  the  more  humorous  and  human 

point  of  view  it  may  be  admissible,  especially 

when  the  investigator  is  in  contact  with  the 

supercilious  possessor  of  accurate  knowledge 

of  the  past.  The  latter  haughty  individual 

runs  the  risk  of  unpopularity  on  account  of  his 

ability  of  saying  "  That  has  been  done  before," 
just  as,  when  he  has  exhibited  perspicacious 

foresight,  he  wins  displeasure  by  his  remark 

after  the  event :  "  I  told  you  so."  There  is  a 
wise  medium  between  blank  ignorance  of  the 

past  and  the  overbearing  advertisement  of  the 

superior  wisdom. 
Do  not  let  us  forsake  the  old  masters  and 

the  old  books  that  have  stood  the  test  of  time. 

The  chief  reason  for  setting  a  value  on  them 

is  the  very  fact  that  they  have  stood  this  test. 
The  old  masters  constitute  the  survivors  of 

previous  generations.  In  their  days  plenty 

of  worthless  books  and  articles  were  published ; 

these  have  suffered  deserved  neglect  and 

have  fallen  into  decay.  Time  has  concen- 

trated the  current  products  in  literature  and 

art,  as  in  the  formation  of  placers  and  metallic 

lodes.  The  sculptures  and  paintings  preserved 

at  Florence  were  not  necessarily  average  pro- 

ducts of  the  age.  They  were  the  examples 

best  worth  preserving  and  the  rest  were  al- 
lowed to  share  the  fate  of  unconsidered  fail- 

ures.    The  old  cements  and  mortars  of  Italy 

are  marvels  of  strength  and  permanence,  but 

it  is  a  mistake  to  suppose  that  such  material 

was  used  for  all  buildings.  Doubtless  as  much 

rubbish  was  used  in  those  days  ;  jerry-build- 

ing was  not  unknown.  The  reason  why  ancient 

Roman  mortars  attract  so  much  notice  nowa- 

days is  that  the  poorer  stuff  of  contempor- 

aneous age  has  vanished  before  the  ravages  of 

the  elements.  In  the  same  way  the  books  of 

yesterday,  having  stood  the  test  of  time,  are 

still  reliable  and  continuously  interesting  to 

those  who  desire  to  be  well  informed. 

Let  us  consider  the  main  factors  of  present 

engineering  and  metallurgical  progress.  These 

are  not  so  much  based  on  new  principles  or  on 

chemical  reactions  as  on  increased  mechanical 

efficiency  and  on  the  reduction  of  the  cost  of 

operations,  either  by  working  on  a  larger  scale, 

by  using  cheaper  materials,  or  by  the  elimina- 

tion of  manual  labour.  In  many  cases  metal- 

lurgical excellence  is  lower  now  than  fifty 

years  ago,  but  as  against  the  sacrifice  of  qual- 

ity there  is  to  be  reckoned  the  cheap  produc- 

tion on  a  large  scale  that  has  immensely  helped 

in  the  development  of  the  world  and  the  rapid 

spread  of  civilization.  The  crucible  steel  and 

the  puddled  iron  of  sixty  years  ago  was  of 

higher  quality  than  Bessemer  steel,  but  it  was 
the  introduction  of  the  latter  that  made  it 

possible  to  so  greatly  extend  the  railway 

systems  of  the  world,  and  it  was  the  subse- 

quent development  of  the  open-hearth  process 
that  laid  the  foundation  of  steel  shipbuilding 

and  the  structural -steel  industry. 

In  the  domain  of  engineering,  one  of  the 

chief  factors  in  progress  is  based  on  the 

economy  in  the  production  and  employment 

of  power.  The  locomotive  of  1845  was  cap- 

able of  carrying  a  train  on  the  Great  Western 

railway  at  as  high  a  speed  as  is  attained  or 

desirable  at  the  present  time,  and  the  improve- 
ment in  haulage  that  has  been  effected  is 

chiefly  in  connection  with  larger  loads.  The 

horizontal  steam-engines  built  fifty  years  ago 

were    marvels  of  accurate  construction,   and 
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many  are  still  at  work,  having  run  continuous- 

ly with  never  a  repair.  But  their  efficiency 

was  low  and  their  fuel  consumption  was  five 

times  as  great  per  horse  -  pov/er  as  that  of 

modern  plant.  Cheap  power  is  one  of  the 

most  important  items  in  mining  and  metallur- 

gical operations,  and  it  is  in  many  cases  rel- 

atively of  more  importance  than  the  increase 

in  the  percentage  of  extraction. 

Thus  it  appears  that  modern  improvements 

are  due  more  to  the  better  application  of  me- 

chanical engineering  than  to  new  discoveries 

in  chemistry  or  geology.  The  fundamental 

principles  as  expounded  by  the  old  masters 

remain  the  same.  Even  in  economic  geology, 

the  science  that  is  making  great  strides  at 

present,  the  old  masters  still  hold  their  own. 

In  fact,  it  is  the  increasing  spread  of  its  appli- 

cation and  of  its  appreciation  by  the  engineer 

that  constitutes  the  advance  in  its  importance, 

rather  than  the  discovery  of  any  new  principle 

during  the  last  few  years.  That  the  geologists 
are  faithful  to  their  old  masters  is  evidenced 

by  the  forthcoming  publication  of  the  Emmons 

volume.  Some  of  our  readers  may  consider 

that  in  writing  the  foregoing  remarks  we  have 

allowed  ourselves  to  unconsciously  assume  the 

attitude  of  the  reactionary.  To  these  we  would 

say  that  we  do  not  allow  our  enthusiastic  hope 
for  the  future  to  becloud  our  admiration  for  the 

good  things  of  the  past. 

Talisman. 

At  the  annual  meeting  some  nice  things 

were  said  concerning  the  manager,  Mr.  Henry 

Stansfield.  We  have  reason  to  believe  that 

they  were  thoroughly  merited.  An  engineer 

who  has  "a  good  nose  for  ore"  is  rare,  and 
when  a  company  has  such  a  man  to  direct  its 

mining  operations  it  is  exceptionally  fortunate. 

Nowadays  we  hear  a  lot  about  reduction  of 

cost  and  improvement  of  treatment,  but  skill 
in  either  of  these  directions  is  vain  unless 

sufficient  material — namely,  ore — is  found  for 
the  exercise  of  such   skill.       Evidently   the 

Talisman  is  in  luck  in  other  respects.  While 

paying  handsome  dividends  on  a  precarious 

margin  of  ore  reserve,  it  has  had  the  repeated 

good  luck  to  uncover  more  ore  whenever  the 

reserve  seemed  in  danger  of  exhaustion,  A 

hand-to-mouth  policy  is  in  accord  with  colonial 

traditions  and  does  not  suit  the  exigencies  of 

London  joint-stock  finance,  but  we  confess 
that  the  local  directors  have  made  good,  not 

only  in  backing  their  policy  by  increasing  their 

share-holding  but  by  giving  results  satisfactory 

to  the  British  proprietary.  One  of  the  local 

board,  Mr.  T.  S.  Weston,  made  a  speech  at 

the  meeting,  describing  the  recent  exploratory 

work  and  the  future  prospects.  It  reads  to  us 

like  the  speaking  of  a  man  who  understands 

mining,  which  is  a  qualification  exceptional  to 

the  directors  of  mining  companies.  At  the 

present  time  with  47,653  tons  of  £b  ore  to  be 

extracted  at  a  total  cost  (including,  of  course, 

taxes  and  depreciation)  of  £1,  the  profit  as- 
sured may  be  estimated  at  ;^143,000,  or  a  little 

more  than  one  year's  dividend.  Against  this 
we  have  345,000  shares  at  £\  each,  quoted  at 

£2,  making  a  market  valuation  of  ̂ 790,000. 

On  such  a  basis  we  advise  British  share- 

holders to  sell  their  holding  to  the  gentlemen 

in  New  Zealand  ;  and  this  is  said  without  pre- 

judice to  the  management,  which  is  excellent. 

It  is  true,  more  than  once  the  reserve  has 

dwindled  to  one  year's  supply  of  ore,  and  yet 
the  mine  has  not  come  to  an  end ;  but  the 

repetition  of  such  a  performance  becomes  less 

likely  as  the  resources  of  the  mine  become 

further  depleted.  A  mine  is  a  wasting  asset. 

The  widow's  cruse  of  oil  may  be  replenished, 
but  it  remains  inadvisable  to  count  upon  mir- 

acles as  a  legitimate  factor  in  mining  finance. 

To  expect  the  improbable  to  become  habitual 

is  against  the  canons  of  experience.  A  gold 

mine  is  an  unwise  speculation  on  the  basis  of 

an  assured  return  of  20%  of  the  capital.  Risks 

are  inherent  in  metal  mining,  but  to  risk  80% 

of  your  capital,  plus  all  the  interest  due  on  that 

capital,  is  not  sagacious. 



ROYAL   SCHOOL   OF    MINES 

Henceforth  a  page  in  each  issue  of  this 

magazine  will  be  devoted  to  the  affairs  of  the 

Royal  School  of  Mines. 
The  recent  dinner  of  old  students  was  a 

real  success,  not  merely  as  an  example  of  con- 

vivial gastronomy,  but  as  the  beginning  of  a 

new  departure.  After  dining  together  annually 

for  40  years  in  succession,  it  was  suggested 

that  an  alumni  association,  or  students'  organi- 
zation, should  be  formed.  The  suggestion  of 

the  Hon.  Secretary  (T.  A.  Rickard)  was  sub- 

mitted subsequently  to  the  committee,  which 

endorsed  it  cordially.  Thereupon  a  sub-com- 
mittee was  selected  to  prepare  a  scheme  of 

organization.  This  having  been  accepted  at 

a  further  session  of  the  general  committee,  it 

was  resolved  to  call  a  public  meeting  of  old 

students.  This  meeting  will  be  held  in  one  of 

the  rooms  of  the  Mining  and  Metallurgical 

Club,  at  2.30  p.m.,  on  July  22.  The  chair 

will  be  taken  by  Mr.  William  Gowland,  F.R.S., 

Professor  Emeritus.  All  former  R.S.M.  stu- 

dents are  urged  to  be  present. 

Old  Students'  Association. — Everyone 
who  has  been  a  student  at  the  School  for  not 

less  than  one  year  is  eligible.  The  objects  of 

the  association  are  to  foster  the  comradeship, 

to  advance  the  interests,  and  to  express  the 

opinion  of  the  old  students  of  the  Royal  School 

of  Mines.  The  subscription  is  10s.  6d.  per 

annum.  Life-membership  is  accorded  to 

donors  of  £2^  or  more.  Several  have  already 

become  life-members,  in  order  to  give  the 

association  a  good  start.  One  of  the  purposes 

of  raising  funds  is  to  be  able  to  continue  the 

good  work  started  by  the  late  Arthur  Claudet, 

who  set  aside  a  sum  for  assisting  students 

needing  money  to  cover  the  expense  of  travel- 

ling to  mines  under  the  terms  of  a  post-gradu- 
ate scholarship.  Old  students  are  requested 

to  send  the  names  and  addresses  of  themselves 

and  of  R.S.M.  comrades  to  the  Hon.  Secre- 

tary at  819,  Salisbury  House.  Those  who 

feel  inclined  to  join  the  association  on  the 

preliminary  information  already  given  are 

cordially  invited  to  do  so  forthwith,  so  that  the 

movement  may  gather  an  early  momentum. 

Coaching. — A  good  deal  of  feeling  has 

been  created  at  South  Kensington  by  reason 

of  the  realization  that  the  coaching  of  students 

by  junior  instructors  has  developed  to  a  dan- 

gerous degree.  Obviously,  if  students  cannot 

qualify  for  examination  it  is  due  either  to  their 

incapacity  or  to  that  of  their  teachers.  If  the 

first,  then  the  students  had  better  abandon  the 

idea  of  entering  the  mining  and  metallurgical 

professions  ;  if  the  second,  then  the  authorities 
should  select  better  demonstrators,  or  more  of 

them.  Coaching  by  junior  members  of  the 

staff  is  a  practice  that  lends  itself  to  a  kind  of 

procedure  likely  to  underm.ine  that  sense  of 

honour  which  it  is  the  first  duty  of  a  teacher 

to  inculcate. 

New  Professor. —  It  has  not  proved  easy 

to  select  a  professor  of  metallurgy  to  succeed 

Mr.  W.  A.  Carlyle,  who,  much  to  the  regret 

of  the  School,  has  resigned.  Fourteen  names 

were  submitted,  and  four  were  seriously  con- 
sidered. The  selection  will  be  announced 

officially  soon  after  we  go  to  press.  In  our 

next  issue  we  shall  be  in  a  position  to  give 

full  particulars. 

New  Buildings. — The  new  quarters  on 

Prince  Consort  road  are  not  yet  complete,  and 

we  hear  complaint  concerning  the  delay.  They 

were  supposed  to  have  been  ready  for  use  last 

October,  but  it  is  doubtful  now  if  they  will  be 

entirely  available  next  October.  Old  students 

who  have  not  been  to  South  Kensington  dur- 

ing recent  years  should  take  the  opportunity 

of  visiting  the  new  college  buildings,  and  of 

lunching  at  the  Students'  Union. 
22 



SPECIAL    CORRESPONDENCE 

News  from  our  own  Correspondents  at  the  principal  mining  centres 

LIMA. 

Copper.  —  The  production  of  Peru  for 
1912  has  been  estimated  by  Aron  Hirsch  & 
Sohn  at  27,400  metric  tons,  of  which  the 

Cerro  de  Pasco  Go's,  blister  copper  amounted 
to  20,400  metric  tons,  or  nearly  70%  of  the 
total.  It  is  of  interest  to  note  that  including 

the  Backus  &  Johnston  Go's,  output,  these  two 
smelters  account  for  24,535  metric  tons  of 

copper  exported,  or  90%  of  the  country's 
output. 

The  Gerro  de  Pasco  Go's,  new  12,000  h.p. 
hydro-electric  plant  is  nearing  completion,  and 
once  installed  will  greatly  enhance  the  com- 

pany's operations.  The  17  kilometre  com- 
bined ditch  and  pipe-line  is  practically  finished 

and  will  furnish  a  minimum  of  200  second- 
feet  of  water  with  an  effective  fall  of  750  ft. 
Six  Pelton  wheels  will  be  connected,  in  sets 
of  two,  with  three  dynamos,  each  of  3000  kw. 
The  transmission  line  will  extend  to  the  power- 
plants  at  the  smelter  and  Gerro  de  Pasco  (over 
70  miles  distant  from  the  power-station),  also 
to  the  Morococha  Mining  Go.,  in  Morococha 
(less  than  15  miles  distant).  Rumour  states 
the  Gerro  de  Pasco  railway  will  be  electrified. 

It  is  hoped  that  the  hydro-electric  plant  will 
be  in  operation  before  the  close  of  the  year. 
The  entire  cost  of  the  installation,  including 
the  transmission  line,  is  stated  to  be  over 

$1,000,000.  The  intake-site  has  been  so 
chosen  as  to  involve  no  expensive  dam  con- 

struction. The  adoption  of  electricity  to  re- 
place steam  will  divert  the  coal,  now  being 

used  under  the  boilers,  to  the  coke-plant,  thus 
enabling  the  company  to  be  assured  of  its  coke 
supply  and  be  independent  of  foreign  coke, 
which  increases  the  smelting  cost.  The  coal 
mines  of  Quishuarcanchaare  to  become  active 

producers  now  that  the  railroad  has  been  com- 
pleted. The  monthly  production  of  blister 

copper  continues  to  be  near  4,000,000  pounds, 
but  a  higher  output  is  expected.  With  the 
recent  change  of  administration,  W.  J.  Hamil- 

ton having  been  appointed  general  manager, 
the  headquarters  of  the  company  have  been 
transferred  to  the  smelter.  The  Lima  office 

is  being  continued,  but  it  will  be  of  less  impor- 
tance than  heretofore. 

The  Morococha  Mining  Go.  has  commenced 
operations,  shipping  upward  of  7000  tons  of 
ore  monthly  to  the  Gerro  de  Pasco  smelter. 

The  monthly  output  is  stated  to  be  10,000 
tons,  so  that  the  surplus  extracted  is  being 

stored.  Lack  of  transport  facilities  has  pre- 
vented an  increased  production,  but  such  a 

condition  will  be  relieved  in  the  near  future. 

Surveys  are  now  in  hand  for  a  branch  line  to 
connect  with  the  Gerro  de  Pasco  railway  at 
some  point  between  Oroya  and  the  smelter, 

thus  ensuring  a  more  rapid,  as  well  as  inde- 
pendent, outlet  for  the  ore  and  permitting 

of  increased  production.  The  cost  of  this 
branch  line  is  not  expected  to  be  excessive, 
while  the  advantages  accruing  are  evident.  It 
seems  as  though  the  company  will  eventually 
control  most  of  the  output  from  Morococha 

through  its  own  mines  and  the  custom  busi- 
ness it  may  develop.  The  cross-cut  adit, 

Garlos  Reynaldo,  which  is  headed  for  the  San 
Francisco  mine,  is  in  about  1500  ft.  (not  quite 

40%  of  the  total  length  to  be  driven),  the  ad- 
vance being  slow  because  of  an  inefficient  air- 

compressor.  New  drills  and  a  compressor 
plant  are  expected  to  be  installed  soon. 

The  Natividad  mine,  owned  in  equal  shares 
by  the  Morococha  Mining  Go.  and  the  Backus 
&  Johnston  Go.,  has  been  pumped  dry,  after 
being  drowned  for  several  months.  The  lowest 
level  (No.  5)  had  just  been  started  when 
trouble  was  experienced  with  the  old  pipe- 

line and  the  pumping  plant.  The  new  lead- 
lined  discharge  pipe-line  and  the  new  bronze- 
lined  pumping  plant,  of  sufficient  capacity  for 
emergencies  against  unexpected  flows  of  water 
that  may  be  encountered  in  developing  the 

No.  5  level,  have  already  proved  to  be  service- 
able and  efficient.  The  ore  is  of  a  desirable 

quality  for  smelting  at  Gasapalca,  and  it  is 
expected  that  shipments  of  1500  tons  per 
month  will  be  made  shortly  to  that  smelter. 
The  Backus  &  Johnston  Go.  also  controls  the 

output  of  the  Victoria,  Alapampa,  and  Ghur- 
ruca  mines.  The  Morococha  Mining  Go.  has 
bought  the  50%  share  of  the  Gertrudis  mine, 
thus  gaining  full  ownership.  The  Morococha 
district  will  undoubtedly  become  an  important 
factor  in  the  copper  and  silver  production  of 
Peru. 
At  Gasapalca,  the  Backus  &  Johnston 

smelter  is  rapidly  approaching  the  completion 
of  its  enlargement  and  improvement.  The 
new  160  by  52  in.  furnace  has  not  yet  been 
blown  in.     The  new  chimney  is  erected  and 
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in  operation,  and  the  converters  are  being 
erected.  The  hydro-electric  power-plant,  of 
2000  h.p.  capacity,  to  be  completed  within  a 
few  months,  will  ensure  the  operations  of  the 
converters  and  new  furnace,  enabling  the 

plant  to  smelt  probably  16,000  tons  of  ore  per 
month — rawand  sintered  products — as  against 
8000  tons  at  present.  The  company  is  also 
erecting  a  1300  m.  aerial  ropeway,  having  a 
capacity  of  25  tons  per  hour,  to  bring  down 
ore  from  several  dumps  to  the  smelter.  It  is 
of  more  than  passing  interest  to  mention  the 
sudden  death  of  J.  Howard  Johnston,  one  of 
the  founders  and  the  largest  shareholder  of  the 
Backus  &  Johnston  Co.  Due  to  his  untiring 
energy,  foresight,  and  ability,  the  company 
was  rescued  from  apparent  bankruptcy.  Mr. 

Johnston  applied  himself  entirely  to  the  re- 
construction of  the  smelter  and  re-organization 

of  the  business,  spending  four  years  at  Casa- 
palca,  at  13,600  ft.  above  sea-level,  without 
visiting  the  coast  to  recuperate  from  the  physi- 

cal effects  of  the  high  altitude.  A  severe  at- 
tack of  heart  trouble  caused  his  hurried  de- 

scent to  Lima,  but  three  days  later  he  suc- 
cumbed. He  had  almost  reached  the  goal  of 

his  efforts,  and  had  seen  the  good  effects 
wrought  by  his  changes.  Several  months 

ago  the  company  made  a  /"  100,000  bond  (8%) issue,  of  which  W.  R.  Grace  &  Co.  took 

^50,000,  to  pay  off  the  indebtedness  to  Dun- 

can Fox  &  Co.  The  company's  production  for 
1912  was  9,600,000  pounds  of  copper  in  the 
form  of  matte  and  ore. 

In  the  newer  copper  districts  no  improve- 
ments of  conditions  have  occurred.  The  Saya- 

pullo  company  is  still  negotiating  for  the  sale 

of  its  properties  to  a  French  syndicate  ;  mean- 
while several  changes  have  been  made  in  the 

local  management.  At  present  the  30-ton 
water-jacket  furnace  is  in  operation  ;  the  matte 
shipped  has  given  sufficient  profit  to  enable 
the  company  to  pay  some  old  debts.  The 
prospecting  work  of  the  Cobriza  copper  claims, 
in  the  province  of  Tayacaja,  has  been  discon- 

tinued ;  all  the  material  has  been  sold. 
The  French  syndicate  that  purchased  the 

copper  properties  known  as  Sociedad  Cuivre 
de  Huaron,  near  Haiday,  35  miles  from  Cerro 

de  Pasco,  has  recently  installed  a  30-drill 
compressor.  The  development  of  the  Travieso 
and  other  veins  is  being  actively  carried  on, 
but  no  shipments  will  be  made  for  the  present 
until  the  property  has  been  more  developed. 

Gold. — The  result  of  further  prospecting 
on  the  claims  of  the  Ambo  mines,  two  days 
horseback  ride  from  Cerro  de  Pasco,  is  said 
to  have  proved  a  wonderful  gold  deposit.    The 

ground  is  said  to  average  $6  per  cubic  yard, 

as  sampled  by  test-pits  and  tunnels,  but  the 
choice  of  method  has  not  been  made,  that  is, 

whether  dredging  or  amalgamation  and  cya- 
niding.  The  property  is  now  being  examined, 
and  may  be  drilled,  for  the  account  of  the 

Haggin  interest,  which  has  purchased  the  con- 
trol of  the  syndicate  formed  after  the  purchase 

from  the  original  locators.  Without  railroad 
facilities  the  value  of  the  property  is  doubtful, 
but  it  is  probable  that  the  Ucayali  railroad 
will  be  continued  from  Goyllarisquisga.  An- 

other supposed  Eldorado  is  being  prospected 
in  the  Sandia  district,  in  southern  Peru.  A 

party  of  Alaskan  prosp>ectors  is  now  on  the 
ground.  This  region  is  not  far  from  the  pro- 

perties of  the  Aporoma  Goldfields,  Ltd.,  which 

appears  to  have  obtained  a  sufficient  water- 
supply,  although  it  has  not  attained  as  yet 
either  the  capacity  (5000  cu.  yd.  per  day)  or 

the  gold  contents  (10  pence  per  cu.  yd.)  origin- 
ally anticipated.  The  New  Chuquitambo  Gold 

Mines,  Ltd.,  has  met  with  a  setback  in  oper- 
ating its  new  cyanide  plant  to  handle  the  low- 

grade  tailing.  The  small  amount  of  copper 

present  (said  to  be  "  only  decimals  ")  caused 
considerable  consumption  of  cyanide,  prohibit- 

ing economic  treatment.  The  development 
of  the  deposit  has  resulted  in  encountering 
much  water,  necessitating  a  pumping-plant. 
The  40-stamp  mill,  which  extracts  65%  to  70% 
of  the  gold  by  amalgamation,  continues  in 
operation.  In  the  Pataz  region,  inside  from 
Chimbote,  the  options  on  several  properties 
are  said  to  have  been  exercised  by  the  Pataz- 
Parcoy  syndicate  ;  about  100  men  are  at  work, 
at  present,  on  the  various  gold  veins.  The 
gold  production  of  Peru  is  still  an  unimportant 
amount,  if  allowance  be  made  for  the  gold 
contents  of  the  copper  products  exported. 
Perhaps  these  renewed  activities  will  change 
matters. 

Oil. — ^With  the  world-wide  interest  for  oil 
that  now  exists,  attention  is  being  given  to 
possibilities  in  Peru.  The  production  for  1912 
is  estimated  to  have  been  1,750,000  barrels 

(approximately  250,000  metric  tons),  an  in- 
crease of  nearly  3,000,000  bbl.  over  1911. 

There  are  four  operating  and  producing  com- 
panies ;  while  one  local  syndicate  is  drilling 

in  apparently  favourable  ground  and  another 
will  start  soon.  The  oil  industry  is  confined 
to  the  northern  part  of  the  country  beginning 
at  the  Ecuadorian  boundary  and  extending  to 

north  of  Paita,  the  most  important  sea-port  in 
northern  Peru.  There  are  several  stretches 
on  the  coast  that  appear  to  warrant  drilling, 

and  negotiations  are  under  way  with  this  ob- 
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ject  in  view.  The  oil  region  in  the  southern 
part  of  the  country,  around  Lake  Titicaca,  has 

apparently  been  abandoned.  In  1910  a  de- 
cree prohibiting  the  denouncement  of  oil 

ground  was  issued  for  political  reasons  ;  efforts 
are  now  being  made  to  have  the  decree  repeal- 

ed so  as  to  encourage  foreign  capital  to  explore 
promising  areas. 

Railroads.  —  Considerable  attention  has 
been  given  to  the  Amazon  &  Pacific  railroad, 
known  as  the  Ucayali  railroad.  The  presi- 

dent refuses  to  recognize  the  transfer  of  the 
concessionaire — A.  W.  McCune — to  the  capi- 

talists.    Meantime  work  has  stopped.     The 

freight.  The  usual  amount  of  slides'  which 
are  frequent  only  during  the  rainy  season  has 
increased  the  crippling  of  transport.  In  con- 

sequence, up-freight  has  accumulated  in  Cal- 
lao  while  mineral  and  copper  products  are 

stacked  on  the  line.  The  new  rolling-stock 
is  not  yet  in  use  and  the  old  has  become 
seriously  depleted.  The  call  for  increased 
wages  by  the  strikers  has  been  reflected  in 
the  higher  cost  of  living,  due  to  the  congestion 
of  freight,  which  also  meant  food-products  for 
the  coast. 

Nitrate. — Months  of  exploration  in  the  de- 

partment of  Arequipa  have  proved  the  depo- 
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road  begins  at  Goyllarisquisga,  at  which  point 
the  coal  mines  of  the  Cerro  de  Pasco  company 
are  situated,  and  descends  to  the  Huallaga 
river,  Pucalpa,  on  the  Ucayali  river,  being 
the  terminus.  In  all  probability  part  of  the 
road  will  be  built,  as  has  already  been  stated. 

If  the  ;^5,700,000  loan,  now  being  negotiated 

in  Europe,  is  realized,  there  will  be  consider- 
able railroad  construction  affecting  the  Chim- 

bote-Recuay  railroad,  also  the  Chilete-Mag- 
dalena  and  Retama-Izcuchaca  continuations. 

These  lines  will  encourage  mineral  develop- 
ment in  the  regions  traversed.  Due  to  the 

prolonged  strike  in  the  machine-shops  of  the 
Central  Railroad  of  Peru,  close  to  Lima,  the 
rolling-stock  has  suffered  from  delays  and 
serious  accidents  in  handling  the  accumulated 

sits  to  lack  economic  value  ;  all  work  has  been 
discontinued  and  the  region  abandoned. 

Zinc. — The  option,  held  jointly  by  the 
Mineral  Separation  Co.  and  Aron  Hirsch  & 
Sohn,  on  the  famous  Carahuacra  property,  has 

been  allowed  to  lapse  after  considerable  ne- 
gotiating had  been  done.  It  is  now  stated 

that  an  American  syndicate  is  arranging  for 
an  option  to  investigate  the  zinc  possibilities 

of  the  property.  Some  attention  is  being  di- 
rected to  zinc,  and  small  shipments  are  being 

made.  Lack  of  transport  —  and  high  cost 
of  it  —  makes  the  net  return  on  zinc  ores, 

unless  carrying  silver,  an  unattractive  pro- 
position. The  fall  in  the  price  of  zinc  will 

also  tend  to  discourage  activity  in  this  direc- 
tion. 
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MELBOURNE. 

Labour  Troubles. — The  strike  at  Broken 
Hill  was  of  such  a  nature  as  to  attract  the  at- 

tention of  every  thinking  man  in  Australia. 

Coming  just  before  the  election  for  the  Fed- 
eral House  it  ought  to  be  an  object  lesson 

of  what  may  happen  when  the  leaders  of 
labour  really  feel  their  strength.  Allusion  has 

been  made  at  length  in  these  columns  pre- 
viously to  the  advance  in  the  militant  tactics 

of  the  unionists  of  Australia,  but  no  precedent 
could  be  cited  for  the  line  of  conduct  laid  down 

by  the  Barrier  unions.  The  labour  leaders 
have  been  slowly  maturing  their  policy  of 
coercion.  When  the  last  strike  occurred,  a 
few  years  ago,  they  put  in  force  the  boycott. 
Every  tradesman  in  the  place  was  made  to 
realize  that,  should  he,  when  further  disturb- 

ances occurred,  side  with  those  who  were  op- 
posed to  the  unions,  or  even  extend  kindness 

to  the  men  who  might  act  passively,  he  would 
be  marked  down  for  punishment.  The  next 
step  of  the  unions  was  to  weld  together  the 
whole  of  the  labour  of  the  Barrier  into  one 

organization.  This  has  been  done  slowly,  but 

surely.  Therefore,  today  the  sight  is  present- 
ed of  a  mining  centre  of  the  first  importance 

recognizing  the  law  of  the  union  leader. 
There  had  been  plenty  of  signs  that  trouble 

was  impending,  but  it  was  expected  that  the 
dispute  would  be  in  the  mines  and  over  the 
non-unionist  issue.  But  the  managements  ap- 

parently did  not  wish  to  put  on  the  gloves,  and 
so  the  decision  of  the  labour-leaders  that  men 
must  show  their  pence  cards  had  not  then  been 
openly  challenged.  It  seemed,  indeed,  as  if 
the  year  1913  would  pass  without  trouble. 
The  Silverton  Tramway  Co.,  which  provides 
the  means  of  transport  from  the  South  Aus- 

tralian border  to  the  field,  by  linking  its  line 
with  the  State  railway  system,  had  a  score  or 
so  of  clerks  in  its  employ.  The  labour 
councils  decided  to  compel  the  whole  of  these 

men  to  join  the  clerks'  unions  and  to  affiliate with  the  Trades  Hall.  The  law  of  the  State 

does  not  permit  employers  to  forbid  the  or- 
ganization of  a  union,  but  it  does  allow  an 

employ«-r  to  say  that  men  who  occupy  confi- 
dential positions  cannot  be  coerced.  This  is- 

sue was  immediately  raised  by  the  directors, 
and,  on  the  unions  declining  to  give  way,  the 
strike  was  begun.  The  whole  of  the  men 

affected  would  have  joined  the  clerks'  union, 
but  the  directors  insisted  that  seven  should  re- 

main loyal  to  them.  Yet  over  these  few  the 
population  of  30,000  people  at  the  Barrier  and 
the  huge  mining  interests  of  that  district  were 
thrown   into    chaos.     The  town  was  cut   off 

from  food,  and  the  mines  from  supplies.  In 
the  midst  of  this  trouble,  the  leaders  had  the 
impudence  to  declare  that  the  strike  was  no 
strike,  but  a  lock-out !  The  reason  of  this  is 
obvious.  Under  the  New  South  Wales  laws, 

the  people  who  cause  a  strike  can  be  mulcted 

in  a  penally  of  ̂ 1000,  and  it  was  most  con- 
venient that  some  excuse  should  be  provided 

for  evading  that  fine.  Mine  after  mine  had  to 

be  closed  and  people  were  put  to  great  person- 
al distress.  In  the  end,  there  was  no  help  for 

the  men  except  to  yield.  The  district  is  so 
isolated  that  with  the  railway  service  at  a 
standstill  there  could  be  no  relief  except  by 

getting  the  railwaj'  at  work  again.  To  en- 
sure that,  the  New  South  Wales  government 

was  called  upon  to  repeat  the  action  it  had 
taken  in  Sydney  over  the  ferries  strike  :  to 
seize  the  line  and  rolling-stock,  using  these  for 
the  conveyance  of  food  and  supplies.  But  the 
State  had  no  right  to  do  anything  of  the  kind. 
It  could  buy  the  company  out,  but  it  could  not 

trespass.  The  Labour  government  at  Syd- 
ney saw  its  inability  to  aid  labour  rule  at 

Broken  Hill,  and  tried  to  do  a  magnificent 
wriggle.  It  asked  the  government  of  South 
Australia  if  it  would  lend  its  rolling-stock  for 

use  on  the  company's  line.  The  reply  came 
in  the  form  of  a  question.  It  was  whether 

the  New  South  Wales  government  had  ob- 
tained the  permission  of  the  Silverton  Tram- 

way Co.  to  use  the  line.  Of  course,  leave  had 

not  been  obtained.  So,  as  the  Labour  govern- 
ment could  do  nothing,  and  as  the  Silverton 

Tramway  Co.  let  the  strike  go  ahead  without 
resistance,  the  mass  of  the  working  population 
of  the  Barrier  realized  that  they  were  being 
led  by  asses.  A  way  of  escape  was  suggested 
when  it  was  proposed  that  the  question  of  the 
Tramway  company  retaining  its  employees 
should  be  referred  to  a  board.  This  was  done 
and  within  three  weeks  the  strike  fizzled  out. 
The  mines  have  lost  very  little,  as  it  happens, 
but  that  is  not  the  fault  of  labour. 

The  mines  were  not  slack  in  perceiving  that 
the  failure  of  the  attack  on  the  Silverton  Tram- 

way Co.  provided  them  with  the  opportunity 
to  hit  the  unions.  So,  after  a  resolution  had 
been  carried  by  the  labour  federation  insisting 
that  pence  cards  should  be  inspected  on  the 
mines  on  May  1,  tliey  announced  that  they 

would  not  permit  such  a  thing.  The  extre- 
mists who  had  led  in  a  struggle  with  the 

Tramway  company  sought  to  force  a  fight, 
but  the  moderates  were  disinclined  to  support 
them,  and  when  one  of  their  number  moved 

that  the  inspection  be  not  insisted  on  at  pres- 
ent, the  majority  of  the  men  at  a  mass  meet- 
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ing  carried  the  resolution.  Consequently  all 
fear  of  immediate  trouble  is  now  at  an  end, 

though  it  must  not  be  imagined  that  labour  in- 
tends to  sit  quiet.  It  was  time  that  the  com- 
panies provided  a  stiff  back.  The  next  thing 

they  would  have  been  required  to  do  would 
have  been  to  take  on  men  in  the  order  set  out 

by  the  unions.  This  would  have  meant  that 
inefiicients  would  have  been  drafted  with  the 
efficients,  or  the  independent  workers  could 
have  been  kept  in  the  background.  As  it  is, 
the  mines  generally  complain  that  they  get 
neither  efficiency  nor  consideration  from  the 
workers,  but  as  labour  is  scarce  they  hardly 

which  they  are  faced  in  the  handling  of  com- 
plex ores  is  widening  the  experience  of  the 

technical  men  at  Broken  Hill,  and  making 

that  place  the  headquarters  for  a  special  class 
of  investigation.  One  effect  of  the  work  done 
must  be  to  render  the  life  of  the  purely  pro- 

cess company  somewhat  precarious.  No 
earthly  reason  can  exist  why  the  big  concerns 
at  the  Barrier  shall  not  treat  their  own  zinc 

tailings  and  slimes,  instead  of  letting  someone 
else  do  it.  Most  of  the  mines  jog  along 

quietly.  The  report  of  Block  10  company 
shows  that  only  a  shade  over  200,000  tons  of 
ore  remains  in  the  mine.     All  the  boring  done 
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dare  whisper  their  discontent  for  fear  that  they 
will  be  involved  in  a  dispute.  As  it  happened, 
circumstances  enabled  them  to  give  the  unions 

a  fall,  but  the  latter  will  soon  be  on  their  feet 

again,  determined  to  do  mischief.  Should  the 

Federal  elections  go  in  favour  of  Labour  then 

the  party  may  be  emboldened  to  adopt  tactics 

that  will  try  the  patience  of  even  the  most 

complacent  London  director  of  a  Broken  Hill 
company. 

Broken  Hill. — Affairs  progress  apace.  Ex- 
periments with  the  flotation  process  attract 

most  attention,  the  aim  being  to  deal  with  the 
slime  from  the  lead  mills  more  effectively  than 

is  the  case  at  present.  In  most  instances, 

secrecy  is  observed  as  to  what  results  are  be- 
ing attained,  but  that  progress  is  being  made 

is  certain.  Moreover,  the  appeals  of  metal- 
lurgists in  other  districts  to  the  men  at  the 

Barrier  to  help   them   solve  problems   with 

at  1815  ft.  and  below  that  point  tells  that  the 
keel  of  the  ore-shoot  has  been  reached.  The 
mine  has  a  life  of  about  2i  years,  should  the 

present  output  be  maintained.  As  the  com- 
pany has  a  fairly  big  nest-egg  of  cash  it  may 

buy  another  mine,  but  it  will  venture  a  great 
deal  before  it  alights  on  such  a  bonanza  as  its 
own  claim. 

Copper. — The  chief  item  of  interest  in  con- 
nection with  copper  mining  is  the  purchase, 

by  Lionel  Robinson,  Clark  &  Co.  and  their 
followers,  of  a  block  of  over  300,000  Mount 
Morgan  shares  belonging  to  the  Hall  estate. 
The  transaction  represents  about  a  million 
sterling,  as  £3  per  share  is  being  paid  for  the 

scrip,  but  of  course,  payments  are  on  the  de- 
ferred principle,  and  the  return  from  the  mine 

is  more  than  the  interest  to  be  paid  on  any 
sum  outstanding.  To  the  mining  man  the 
question  arises  whether  the  position  of  affairs 
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justifies  the  deal.  In  this  connection  it  may 
be  pointed  out  that  the  company  is  spending 

a  large  sum  in  putting  up  a  fresh  nest  of 
smelters  of  the  most  modern  design.  A  large 
reduction  in  cost  is  expected  to  ensue  when 

this  plant  is  in  blast,  and  important  economies 
are  also  being  effected  in  other  departments. 

By  these  means,  the  dividend  may  be  raised 
from  its  present  figure  of  4s.  to  6s.,  or  even 
more  per  annum,  and  as  the  resources  of  the 

property  are  great  the  purchase  of  the  shares 
from  an  investment  standpoint  may  be  regard- 

ed as  satisfactory  at  the  figure  given.  As  the 

price  of  shares  moves  upward  this  statement 
may  have  to  be  modified,  unless  developments 

keep  pace  with  the  market  addition  to  the 
valuation.  However,  it  is  understood  that 

the  purchasers  prefaced  the  proposal  by  gett- 
ing several  independent  reports  on  the  Mount 

Morgan  mine,  including  that  of  Mr.  George 
Weir,  of  the  North  Broken  Hill.  I^Ir.  W.  L. 
Baillieu  is  to  join  the  board  of  the  company. 
If  it  be  true  that  special  reports  have  been 
made,  it  is  a  pity  that  they  cannot  be  available 
to  shareholders. 

Other  copper  interests  in  Northern  Queens- 
land are  quiet.     Developments  at  the  Hamp- 
den mine  are  as  usual,  but  at  the  Duchess 

most  encouraging  results  have  been  obtained 
in  the  winze  below  the  550-ft.  level.      Every 
effort  is  being  made  to  push  ahead  with  work 
at  the  Hampden  South  Consols,  so  as  to  be 

able  to  operate  outside  the  fire  region  and  re- 
sume the  delivery  of  ore  to  the  Mount  Elliott 

mine.     At  that  property  development  opera- 
tions are  in  full  swing,  so  that  there  shall  be 

ample  supplies  of  that  ore  to  flux  with  the 
Hampden  South  Consols,  when  the  latter  is 
available.     In  New  South  Wales  the  Great 
Cobar    management    has   to    face    the   upset 
occasioned  by  the  market  collapse  in  London 
and  Paris.     Generally  the  belief  is  that  the 
output  is  likely  to  drop,  and  that  the  flotation 

process  is  not  answering  so  well  as  was  ex- 
pected.    There  also  has  been  news  of  a  creep 

in    the   mine,  but  this  assertion    lacks    con- 
firmation. 

Silver  and  Tin. — Much  interest  has  been 
taken  in  the  statement  that  Bewick,  Moreing 
&  Co.  have  decided  to  take  on  the  task  of  re- 

opening the  Sunny  Corner  mine,  situated 
some  little  distance  from  Sydney.  This  is  a 
silver-lead-zinc  property  that  has  stood  idle  for 
a  couple  of  decades.  Excitement  has  run 
high  in  respect  to  the  Ardlethan  tin  district. 

This  lies  west  from  Sydney,  and  some  high- 
grade  ore  has  been  found.  So  far,  too  little 
work  has  been  done  to  indicate  the  size  of  the 

ore-shoots,  or  their  persistence.  Still,  that 

has  not  prevented  wild  share-gambling,  and 
some  mad  flotations.  One  company  pro- 

moted was  not  given  any  working  capital ; 
that  was  furnished  by  the  vendors.  Even  then 
it  was  a  mere  fraction  of  the  total  capitaliza- 

tion of  the  concern. 

SAN  FRANCISCO. 

Yukon  Gold  will  be  remembered  as  hav- 

ing been  the  vehicle  for  one  of  Thomas  Law- 
son's  theatrical  performances.     It  was  over- 
boomed  and  there  was  a  severe  reaction,  from 

which  the  stock  never  recovered.     The  pro- 
perty, however,  is  excellent,  and  has  been  well 

handled,  having  been  under  the  capable  tech- 
nical direction  of  O.  B.  Perry,  who  left  San 

Francisco  early  in  June  for  the  season  in  the 
Yukon.     In  the  report  for  the  year  1912,  re- 

cently distributed,  Mr.  Perry  states  that  the 
eight  dredges  at  Dawson  began  operations  in 
the  first  week  of  May  and  worked  until  Octo- 

ber 24,  when  failure  of  the  Granville  Power 
Co.  to  furnish  power  forced  suspension  for 
the   winter.     The  length  of  the  season  was 

172  days  and  the  dredges  operated  86'15%  of the  possible  time.  The  yardage  was  5,157,280, 
which    yielded    $3,246,026,    an    average    of 

64*88  c.  per  cu.  yd.     The  cost  was  30"64  c. 

per  cu.  yd.     Of  the  area  mined  73'58%  was frozen  and  had  to  be  thawed.    The  engineers, 

by   the   way,   have  devoted   much   time   and 
study  to  thawing  and  have  discovered  many 
interesting  facts.     The  ground  thaws  better 

under  the  '  muck  '  or  vegetal  overburden,  be- 
cause the  latter  acts  as  a  blanket  to  retain  the 

steam  ;  proper  spacing  of  the  steam-points  is 
of  great  importance  to  secure  the  minimum  of 

overlap  ;  it  is  better  not  to  dredge  immedi- 

ately after  thawing,  since,  while  the  '  points  ' only  stay  in  the  ground  48  to  11  hours,  heat 
continues  to  radiate  for  days.  Other  technical 
problems  are  being  studied  with  equal  care 
and  as  a  result  of  improved  practice  and  an 
additional  new  dredge,  there  was  an  increase 
of  1,000,000  yards  in  the  amount  mined  in 
1912   as  compared  with    1911.     The   No.   7 
dredge,  having  finished  its  work  on  Hunker 
creek,  was  transferred    to   Iditarod   and  re- 
erected  there.     It  began  operation  on  August 
15,   and   continued    till   October   29,   mining 
172,333  cu.  yd.,   with  a   yield  of   §404,040, 

equal  to  a  yield  of  $2'34  per  cu.  yd.  at  a  cost 
of  45'91  c.     As  the  work  began  late,  and  the 
expense,  accordingly,  was  high,  this  speaks 
well  for  the  future.  The  hydraulic  operations 
at  Dawson  resulted  in  the  mining  of  2,967,750 

cu.  yd.,  with  a  yield  of  $629,043.     The  cost 
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was  9'37  c.  per  yard,  a  decrease  of  6'13c.  as 
compared  with  1911.  This  was  due  to  better 
water  conditions  and  lower  cost  for  ditch 

maintenance  and  operation.  The  total  pro- 
duction for  the  season  amounted  to  $4,863,448, 

and  the  costs  $2,142,029.  The  new  Iditarod 
properties,  being  operated  on  lease,  will  add  to 
the  total  profit  without  increasing  the  capital 

expenditure,  and  since  the  report  was  distri- 
buted it  has  been  announced  that  the  com- 

pany has  acquired  dredging  land  along  the 
American  river  in  California  and  will  at  once 

build  a  74-ft.  Bucyrus  dredge  for  work  there. 

Options  on  additional  land  are  held  and  drill- 

Shasta  County,  California. 

crews  are  at  work,  so  it  is  not  improbable  that 
more  dredges  will  be  needed.  Yukon  Gold  is, 
seemingly,  to  be  the  dredging  company  of  the 

Guggenheim  enterprises  and  the  new  develop- 
ments certainly  improve  the  outlook  for  the 

stockholders. 
Gold  Fields  money,  mainly  through  the 

Gold  Fields  American  Development  Co.,  Ltd., 

has  come  to  be  largely  interested  in  American 

enterprises.  Among  concerns  in  which  the 
Consolidated  Gold  Fields  of  South  Africa  and 

its  clientele  have  interests  are  Natomas  Con- 
sohdated  of  California,  Oroville  Dredging, 
Ltd.,  Sierra  Pacific  Electric  Co.,  Mississippi 

Power  Co.,  Yuba  Con.  Gold  Fields,  Gran- 
ville Mining,  Vera  Cruz  Mexican  Oil,  and 

other  well  known  enterprises.  As  will  be 

noted,  these  investments  are  by  no  means  all 
in  mining.  The  Mississippi  Power  Co.,  for 
example,  is  a  hydro-electric  concern  engaged 

in   developing  300,000  hp.   by  damming  the 
Mississippi  at  Keokuk,  Iowa,  in  the  heart  of 
the  industrial  region  of  the   United  States. 
This  company  is  about  to  begin  delivery  of 

power  at  St.  Louis,  Missouri,  and   it  is  re- 
ported that  the  price  to  the  local  distributing 

company  is  to  be  $28  per  hp.  per  year.     As 
St.  Louis  has  long  been  famous  for  the  low 
cost  of  fuel,  steam-coal  selling  for  80  c.  per 

ton,  it  will  be  seen   that   only  a  large-scale 
hydro-electric  project  could  hope  to  succeed. 
The  Gold   Fields   group    has  not,   however, 

turned  its  back  on  mining,  and  in  two  direc- 
tions has  recently  taken  new  holdings.     Of 

these    the   La    Grange    hydraulic    mine    in 
Trinity    county,    California,   is    best    known. 
The   La   Grange   is   the   largest  mine  of  its 
kind  in  the  world  and  one  of  the  few  that  con- 

tinue in  operation  in  California.   It  discharges 
annually  several  million  cubic  yards  of  tailing, 
but  as  these  go  into  the  Trinity  river,  which  is 
not  part  of  any  system  of  navigable  waters, 
and  as  the  company  owns  the  land  covered  by 
the  tailing,  there  is  no  trouble.    The  ordinary 

working  season  is  from  November  to  Septem- 
ber. An  extensive  series  of  flumes  and  ditches 

has  been  built.  It  is  estimated  that  the  water- 

power  available  when  the  mine  is  worked-out 
will  be  over  17,000  hp.     In  the  meantime  it 
is  used  for   washing  gravel,  which  contains 
from  1  c.  to  25  c.  per  yard  and  averages  about 
3  c.     The  deposit  is  an  old  channel  crossing 
the    divide    from    Weaver   creek    to  Oregon 

gulch.     The  bank  is  about  450  ft.  high  and 
there  is  an  enormous  reserve.     The  mine  has 
been  under  the  management  of  Pierre  Bouery 
for  some  years  and  control  has  been  in  the 
hands  of  Mr.  Bouery,  D.  M.  Riordan,  and 
the  late  Robert  Mather,  sometime  president 
of  the  Rock  Island  railroad  system.  The  Gold 
Fields  first  became  interested  in  an  option  to 

buy  the  property  and  later  bought  the  stock 
of  the  existing  La  Grange  Mining  Co.,  sub- 

ject, of  course,  to  the  option.     If  the  latter  is 
exercised  in  July,  the  Gold  Fields  will  have  a 

minority  interest.     If  it  fails,  as  seems  prob- 
able, it  will  have  the  whole  property.     The 

option  price  is  said  to  have  been  $550,000. 
There  is  some  dispute  over  the  transaction, 
but  it  seems  probable  that  in  any  event  the 
Gold  Fields  will  be  able  to  hold  possession. 

Potash  forms  the  basis  of  the  second  im- 
portant expansion  of  the  Gold  Fields  holdings. 

The  deposits  consist  of  brine  in  Searles  lake, 
California.  This  saline  deposit  was  found 

many  years  ago,  though  the  fact  that  the  brine 
contains  potash  is  of  recent  discovery.  The 
marsh  along  the  edge  was  worked  for  borax 
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for  many  years,  and  adjacent  lands,  with  the 
old  borax  works,  are  still  the  property  of  the 

Pacific  Coast   Borax  Co.,  one  of  the  com- 

panies dominated  by  F.  M.  Smith,  whose  fin- 
ancial affairs  are  now  in  the  hands  of  a  re- 

organizing committee.    When  the  colemanite 
veins  of  Inyo  county  were  developed  the  old 
deposits  became  unprofitable,  and  operations 
at  Searles  lake  ceased.     Later  the  California 

Trona  Co.  was  organized  to  mine  and  market 
the  soda-ash  deposits  of  the  lake,  and  to  this 
concern  the  Foreign  Mines  Development  Co., 
in  which   Gold  Fields   is    interested,    loaned 

$50,000.     The  Trona  company  failed  and  the 

Foreign  Mines  Development  Co.  got  posses- 
sion   through    receivership    proceedings    and 

also  through  purchase  of  the  stock  of  the  ori- 
ginal Trona  company.     Various  efforts  were 

made  to  sell  the  property  and  among  others 
F.  S.  Pearson  at  one  time  had  an  option,  and 
for  him  Smith  Emery  &  Co.  investigated  the 
project.     One  of  his  engineers  discovered  the 
presence  of  potash   and  this  discovery  was 
verified  by  Smith  Emery  &  Co.,  and  later  by 
E.  E.  Free  and  H.  S.  Gale,  the  two  latter 

acting  for  the  U.S.  Department  of  Agricul- 
ture and  the  U.S.  Geological  Survey  respec- 

tively.    Mr.  Pearson's  Mexican  interests  re- 
quired his  attention  and  the  option  was  not 

exercised,  whereupon  Guy  Wilkinson,  acting 

for  the  Foreign  Alines  Development  Co.,  ar- 
ranged to  work  the  property  rather  than  to 

sell  it.     The  announcement  was  made  early 
in  June  that  the  American  Trona  Co.   had 
been  formed  to  control  and  manufacture  for 
the  California  Trona  Co.     The  new  concern 

will  be  capitalized  for  $12,500,000,  of  which 
§5,000,000  is  to  be  represented  by  preferred 

7%  stock  protected  by  a  sinking  fund  and  re- 
deemable after  July    1,    1916,   at   110.     The 

new  capital  going  into  the  enterprise  is  stated 
to  be  American,  but  the  Gold  Fields  group 

will  naturally  have  a  large  interest.     A  rail- 
way and  new  works  are  to  be  built  immedi- 

ately at  a  cost  of  $3,000,000.    The  works  are 
to  treat  2,000,000  gal.  of  brine  per  day  and 
from  this  will  be  obtained  225  tons  of  borax  ; 
508  of  soda-ash  ;  1507  of  salt ;  593  of  sodium 
sulphate;  and  489  of  potassium  chloride.  The 
salt  and  sulphate  will,  for  the  present  at  least, 
be  practically  waste  products.    The  potash  is 
to  be  sold  to  fertilizer  companies  in  the  Middle 

West,  the  soda-ash  is  to  be  marketed  mainly 
in  the  Orient,  and  the  borax  will  come  upon 
the  general  market.     As  the  amount  of  borax 
produced  determines  the  amount  of  potash  and 
soda-ash,  and  the  distribution  of  cost  is  a  mat- 

ter of  book-keeping  only,  the  new  concern  will 

have  every  inducement  to  increase  consump- 
tion by  lowering  prices.  This  has  created  an 

uneasy  feeling  among  local  holders  of  borax 
securities,  but  it  is  stated  that  the  policy  of 

the  new  concern  will  be  to  be  "  manufacturers 
for  manufacturers"  rather  than  general  dis- 
tributors. 

JOHANNESBURG. 
Tin  mining  is  not  making  the  rapid  pro- 

gress that  optimists  predicted  last  year.  In 
1911  the  Union  of  South  Africa  shipped  3373 

tons  of  concentrate,  equal  to  3'l/o  of  the 
world's  output,  having  a  value  of  ;^395,472. 

In  1912  the  figures  were  2726  tons,  2'4%,  and 
;^338,897.  Dividends  amounted  to  ̂ 163,250 
in  1911  and  ;^108,700  in  1912.  Turning  to 
the  present  year,  returns  for  the  first  four 
months  show  that  1071  tons  of  concentrate 
have  been  sold  for  ;!f  146,458,  and  from  this 
and  recent  encouraging  developments  it  may 
be  fairly  assumed  that  the  output  for  the 
current  year  will  exceed  that  of  any  previous 
year.  The  tin  region  of  the  Transvaal,  which 

produces  practically  all  the  concentrate  ex- 
ported, begins  about  60  miles  northwest  of 

Pretoria  and  follows  for  100  miles  in  a  north- 
easterly direction  a  belt  of  country  containing 

the  contact  of  the  red  granite  with  the  Lower 
Waterberg  system.  The  tin  deposits  occur 
in  the  red  granite,  in  felsite,  in  shale,  and  in 
a  pink  felspathic  quartzite  or  arkose,  but 
never  more  than  five  miles  away  from  the 

granite  margin,  and  usually  either  at  or  close 
to  it.  The  orebodies  are  extremely  varied  in 
form  and  constitution.  In  the  Zaaiplaats 
mine,  for  instance,  the  ore  is  found  in  coarse 
red  granite  in  roughly  cylindrical  pipes  about 
7  or  8  ft.  in  diameter  and  in  irregular  lenses 
and  fissures  associated  with  or  branching 
therefrom.  This  ore  is  rich  and  pure,  and 

assays  of  from  30  to  50%  metallic  tin  are  not 
at  all  uncommon.  In  the  Rooiberg  mine  the 
orebodies  lie  in  the  Rooiberg  quartzite  or 
arkose,  and  the  several  sets  of  lodes  crossing 
each  other  give  rise  to  what  may  be  compared 
to  a  stock  work  on  an  exaggerated  scale ;  and 
these  lodes  are  supplemented  by  branch  fillings 
and  pockets  along  the  bedding  planes  of  the 
arkose.  The  Leeuwpoort  mine  is  in  the  same 
country-rock,  and  there  are  six  different  types 

of  deposit  being  developed  on  the  one  pro- 

perty. Although  only  15  miles  from  Rooi- 
berg, its  ore  is  of  quite  a  different  nature  and 

contains  very  little  tourmaline,  the  usual 
dominant  constituent,  but  a  large  proportion 

of  iron.  In  the  Waterberg  district  the  ore  de- 
posit may  take  the  form  of  cylindrical  pipe, 
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dissemination,    impregnation    along    lines    of 
fissure,  lode,  stockwork,  pocket,  small   vein, 
and,  rarely,  alluvium.     Generally    speaking, 
the  deposits  are  erratic  as  regards  continuity, 
and  patchy  as  regards  tin  contents,  and  none 
of  them  have  been  yet  proved  to  any  decisive 
vertical  depth.     But  although  a  large  element 
of  uncertainty  goes    hand  in   hand  with    tin 
mining  in   the   Transvaal,   the  present    high 
price  of  the  metal  and  the  richness  of  some  of 
the  ores  make  many  of  these  propositions  very 
attractive.       In    May    the    Zaaiplaats    mine 
crushed  3250  tons,  re-treated    1027    tons    of 
residue,  recovered  112  tons  of   concentrate, 
and  made  a  working  profit  of  ̂ 10,397.    This 
company  liquidated  its  liability  at  the  end  of 
March,    and    with    development  turning  out 
well,  it  is  just  now  in  a  strong  position.     The 
Rooiberg  company  in  May  crushed  2961  tons, 
recovered   103  tons  of  concentrate,  and  made 

a   working    profit   of    ̂ "6,802.      These    two mines  are  the  chief  producers.     The  reduction 
plants  vary  like  the  geology.     Welgevonden, 
a  new  producer,  which  is  just  about  to  start, 
has  10  stamps  of  1250  lb.,  4  Wilfley  tables,  1 
tube-mill,  5  I  shell  vanners,  2  Cornish  round 
frames,    1    Acme   table,    2   buddies,    Callow 
tanks,  and  classifiers,  &c.     The  ore  reserve  of 
this  property  is  19,200  mill  tons,  averaging 

2"55%  tin.  '  The  Rooiberg  plant  and  flow  is 
briefly  as  follows  :   From  10  stamps  of  2000 
lb.  with  8-mesh  screening  the  pulp  goes  to  a 
Callow  screen  of  20  mesh,  thence  coarse  to 

Hartz  jigs,  jig  heading  to  Brunton  calciner, 
middling  and  tailing  to  tube-mill.     Underflow 
from  Callow  screen  to  classifiers  and  6  Wilfley 

tables,  overflow  to  slime-plant.     Wilfley  head- 
ing to  calciner,  middling  to  tube-mill;  tube- 

mill  product  to  another  6  Wilfleys  and  slime- 
plant  ;  heading  to  calciner,  middling  to  5  Frue 
vanners.     Slime  to  three  sets  each  of  14  rag 
frames,  then  to  6  revolving  tables  and  2  Acme 

tables.     Dolly  tubs,  buddies,  magnetic  separ- 
ators, &c.,  complete  a  really  first-class  equip- 

ment.    The  ore  reserve  of  this  company  is 

151,500  tons,  averaging  from  3"5  to  4%  tin. 
Leeuwpoort  is  to  start  crushing    in    August 
with  a  dressing-plant  capable  of  treating  4500 
tons  per  month,  and  it  is  expected  to  reach 
the  position  of  premier  producer  by  the  end 
of  the  year.     Its  ore  reserve  is  91,656  mill 

tons,   estimated  as  2"4%  tin.     With  several 
new  mines  about  to  start,  improvements  being 

made  to  the  old,  and  the  likelihood  of  tin  main- 
taining its  price  for  a  year  or  two,  the  im- 

mediate outlook   for  the  tin  industry  of  the 

Transvaal  is  most  encouraging.     It  is  the  be- 
ginning of  a  base-metal  industry. 

Diamond-Cutting  Industry.  —  The  Se- 
lect Committee  has  now  issued  its  finding. 

This  takes  the  form  of  one  majority,  and  two 

minority,  reports.  The  majority  report  fav- 
ours the  establishment  of  a  diamond-cutting 

industry,  and  advocates  a  10%  export  tax  on 

rough  stones.  The  first  minority  report  re- 
commends further  investigation  of  the  finan- 

cial aspect  of  the  problem  ;  it  also  recommends 
a  tax  of  2j%  on  exported  rough  stones,  and 

the  granting  of  bonuses  to  encourage  the  cut- 
ting industry.  The  second  minority  report 

expresses  entire  disapproval  of  the  idea.  The 
main  objection  seems  to  be  the  high  cost  of 

living,  which,  it  is  feared,  would  raise  the  ex- 
pense of  cutting  to  a  prohibitive  figure  ;  other 

objections  being,  possible  increase  of  illicit 
traffic,  difficulty  of  getting  the  right  workmen, 
and  greater  difficulty  of  selling  the  finished 
stones.  The  controllers  of  the  diamond  out- 

put are,  of  course,  quite  opposed  to  the  idea, 
as  they  fear  losing  their  grip  on  the  market. 
Some  interesting  evidence  was  given  by  ex- 

perts during  the  inquiry.  It  was  shown  that 
if  stones  are  bought  judiciously  there  is  a  pro- 

fit of  50%  to  be  made  on  cutting.  The  cost  of 
cutting  a  2h  carat  stone  at  Cape  Town  would 
be: 

Price  of  rough  stone   ^21     5     0 
Cutting  and  polishing         4     5     0 

Cost  of  finished  stone.... ;^25  10  0 
The  result  would  be  a  one-carat  stone  worth 
;^30  in  London.  The  cost  of  cutting  as  given 
is  twice  the  cost  at  Amsterdam,  the  average 

wage  there  being  over  £^  per  week  as  against 
a  probable  £7  in  Cape  Town.  An  interesting 
fact  brought  forward  was  that  an  ordinary 

stone  might  require  anything  up  to  a  week's 
study  before  it  could  be  decided  how  best  to 

cleave  and  cut  it,  and  that  the  Cullinan  dia- 
mond, presented  to  King  Edward,  required 

three  months'  scrutiny  and  cogitation  by 
Messrs.  Ascher  &  Co.  before  they  dared  at- 

tempt its  division.  When  their  decision  was 
made,  it  took  only  a  few  to  divide  up  the 
largest  diamond  that  the  world  has  ever  seen. 
The  statistics  of  diamond  production  show 

that  the  Union  of  South  Africa  produces  an- 
nually stones  to  the  value  of  ;^10,000,000, 

German  South-West  Africa,  ir2,500,000,  and 
Australia  and  Brazil  together  ;^250,000  ;  and 
that  in  the  last  20  years  the  price  of  diamonds 
has  risen  100%.  The  main  reason  for  this 
rise  is  the  advent  of  the  new-rich  American. 
This  product  of  hustle  lives  to  demonstrate 
his  wealth  to  his  envious  friends,  and  by  doing 
it  with  diamonds  he  both  impresses  them  and 
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ensures  domestic  peace.  The  outcome  of  the 

reports  will  most  likely  be  the  shelving  of  the 

question  till  the  Government  feels  more  con- 
fidence in  its  power  to  tackle  it. 

Annual  Reports  of  companies  have  been 
streaming  through  the  post  lately.    A  cursory 

perusal  of  these  documents  suffices  to  show 
that  the  Rand  has  a  great  deal  to  learn  yet 

with  regard  to  the  quantity  of  information  to 
be  given  to  shareholders  and  how  best  to  give 
it.     Ore  reserves  are  stated  on  stoping,  mill- 

ing, and  recovery  bases,  according  to  the  pre- 
dilection of  the  compiler,  and  apparently  with- 

out much  thought  as  to  the  basis  that  most  com- 
mends itself  to  the  investing  public.    The  ore 

reserve  of  a  mine  being  a  vital  asset,  it  is  time 
that  some  standard  practice  should  be  adopted 
in  its  statistical  presentation,  and  the  method 
to  be  followed  removed  from  the  thrall  of  a 
fortuitous  and  inept  faddism.     The  need  for 
such  uniformity  is  not  so  pressing  on  the  Rand 
as  it  is  in  other  more  highly  speculative  min- 

ing countries,  such  as  Rhodesia  ;  but,  for  all 
that,  in  such  an  important  matter  the   Rand 
might  well   act  as   the  pioneer  of  technical 
lucidity.  The  balance-sheets  again  are  models 
of  beautiful  accountancy,   but  Greek  to   the 

average  shareholder.  The  directors  are  gener- 
ally good  enough  to  try  and  make  the  finan- 
cial  position    easily    comprehensible,  or    the 

chairman  may  be  in  a  more  communicative 
mood  than  usual  and  furnish  a  simple  explan- 

ation in  the  course  of  his  remarks.     Failing 

such  simplification  and  in  the  absence  of  an 
accountant  friend,  there  is  nothing  for  it  but  a 

splitting  headache  and  an  ice-pack.     These 
are  matters  to  which  the  Committee  of  Con- 

sulting Engineers  and  the  Chamber  of  Mines 
might  with  profit  devote  a  few  minutes. 

City  and  Suburban  in  1912  made  its  best 
profit  since  the  war.  As  compared  with  the 
previous  year,  the  yield  per  ton  rose  from  7T4 

dwt.  to  8'78  dwt.,  an  increase  of  7s.  Oid.,  the 
working  cost  rose  2s.  to  21s.  77d.  ;  the  profit 

rose  5s.  Oi^d.  to  16s.  9'7d.,  and  the  total  profit 
jumped  from  ;^174,004  to  i:278,418,  which 
permitted  raising  of  the  dividend  from  11 J  to 
15%.  Contrary  to  expectations  based  on  the 
improved  yield,  development  ore  shows  a 
tendency  to  decrease  in  assay- value.  In  1911 
the  average  inch -dwt.  for  the  footage  sampled 
was  407,  in  1912,  368,  and  in  the  March 
quarter,  335.  In  spite  of  this  depreciation  the 
ore  reserve  shows  no  tendency  in  the  same 

direction,  being  now  773,300  stope-tons  of  8'4 
dwt.,  as  against  789,084  tons  of  7'5  dwt.  at the  end  of  191 1.  On  this  showing  the  present 
yield  should  be  maintained  for  the  next  two 

years,  but  if  development  ore  continues  to  be- 
come poorer  the  yield  must  eventually  drop  in 

sympathy.     The  company  is   just    about   to 
purchase  15.  claims  from  the  City  Deep  at  a 

cost  of  ;^101,250.     These  claims  will  widen 
out  the  bottom  of  the  mine,  which  now  comes 
to  a  sharp  point,  and  add  nearly  two  years  to 
the  life  of  the  property,  making  the  life  about 

seven  years.     Turning  to  the  dividend  pros- 
pects, we  have  as  a  guide  the  working  profit 

for  the  March  quarter,  ̂ 65,845,  which,  allow- 
ing for  sundry  revenue,  is  equivalent  to  a  total 

of  ;^269,000  for  the  year.     Adding  to  this  the 

balance  of  liquid  assets,  ;^46,545,  and  deduct- 
ing ;!^25,000  (the  first  instalment  in  respect  to 

the  claim  purchase),  and  assuming  that,  as  in 
1912,  73%  of  the  profit  is  distributed,  there 
should  be  sufficient  for  a  15%  dividend.    The 
capital    of    the    company    is    ;^1, 360,000    in 
340,000  shares  of  £A  each,  all  issued.     It  is  a 
steady-going  concern,  content  to  plod  along  as 

a  regular  dividend-payer  and  evincing  no  de- 
sire to  indulge  in  record-breaking  antics  or  to 

take  part  in  amalgamation  orgies.     Its  head- 
office    is    in    Natal.     The   chairman,    at   the 

annual  meeting,  made  the  inevitable  reference 

to  phthisis  in  the  following  terms  :  "We  have the  excellent  testimony  of  Dr.  Van  Niekerk, 
Adviser    to  the  Native  Affairs  Department, 
that  the  conditions  in  the  mines  are  improving 

rapidly,  and  that  dust  is  being  satisfactorily 
prevented  and  laid,  and  that  in  his  opinion, 

phthisis  would,  in  five  years'  time,  be  practic- 
ally unknown."     Unfortunately  for  the  Rand 

such  a  happy  state  of  things  seems  scarcely 
credible. 

The  Strike  at  the  Kleinfontein  mine,  which 

commenced  on  May  26,  still  continues  at  the 

moment  of  writing.  The  cause  of  the  dispute 
was  an  alteration  in  the  working  hours  of  five 

underground  mechanics,  pipe-fitters  and  so 
forth,  whereby  they  were  required  to  work 

the  same  number  of  *  face  to  face '  hours  as the  miners.  This  alteration  infringed  no 
legislative  enactment,  but  it  was  regarded  by 
the  men  concerned  and  their  co-workers  as  a 

highhanded  attempt  to  deprive  mechanics  of 

part  of  their  Saturday  afternoon,  and  an  inno- 
vation to  be  resisted  at  all  costs.  A  ballot 

was,  therefore,  taken,  and  as  a  result  of  the 

counting  all  the  miners,  engine-drivers,  me- 
chanics, and  even  some  of  the  reduction  men, 

put  on  their  coats  and  walked  out,  bringing 
worktoastandstill.  Pressure  was  then  brought 

to  bear  on  the  directors,  and  they,  seeing  the 

inadvisability  of  risking  so  much  to  gain  so 
little,  issued  a  notice  restoring  the  old  hours, 

and  offering  to  reinstate  all  employees  who 



JULY,    1913 

33 

returned  to  work  by  June  11.  By  this  time,  makingfor  the  acceptance  of  any  olive-branch, 
however,  the  professional  agitators,  who  crop  Having  thus  put  themselves  in  the  wrong  by 
up  Hke  mushrooms  when  trouble  is  forward,  striking  without  due  notice  and  having  alien- 
had  got  to  work  and  filled  the  air  with  the  ated  public  opinion  by  refusing  to  entertain 
usual  hot  clap-trap,  and  thoroughly  distorted  the  friendly  apology  of  the  company,  the  men 

MILL  OF  THE   VAN  RYN  DEEP  IN   COURSE   OF  CONSTRVCTION. 

all  ideas  of  perspective  in  the  minds  of  most 
of  their  listeners.  Consequently,  the  men  on 
strike,  who  were  enjoying  a  holiday  and  being 
well  paid  for  it  out  of  strike  funds,  felt  em- 

boldened to  ask  anything,  dictate  anything, 
and  fight  anybody,  a  condition  of  mood  not 
1—4 

have  placed  themselves  and  the  leaders  who 
advised  them  in  a  very  muddy  road.  This 
position  has  been  in  no  way  relieved  by  the 
vagaries  of  the  agitators,  one  of  the  most 
prominent  of  whom,  to  emphasize  his  con- 

tempt for  constituted  authority,  declared  pub- 
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licly  that  if  King  George  came  out  to  arbi- 
trate he  would  be  the  first  to  break  his  neck. 

The  strike  may  develop  into  a  general  one 

along  the  reef,  but  this  is  considered  to  be  an 

unlikely  contingency  ;  and  the  situation  as  re- 

gards Kleinfontein  now  is  that  a  large  propor- 
tion of  the  strikers  have  slipped  back  quietly 

to  work  and  volunteers  are  coming  forward  in 
such  numbers  that  in  a  short  time  the  mine 
will  be  fully  manned  again. 

TORONTO. 

Porcupine. — The  strike  of  miners,  which 
began   in  the  middle  of    November  last,    is 
ended.     Though  not  officially  declared  off,  the 
union  men  have  been  permitted  to  return  to 

work,  and  those  of  the  strikers  who  still  re- 
main   in    the   camp  have  generally  resumed 

labour.     About  two-thirds  of  the  thousand  or 
so  who  struck,  including  many  of  the  most 

skilful  miners,  have  sought  employment  else- 
where.    The  effect  of  the  strike  has  been  to 

retard  the  development  of  the  district,  by  di- 
verting investments  to  other  undertakings  and 

entailing  the  expenditure  of  large  sums  by  the 
companies  which  continued  in  operation  for 
recruiting  their  forces  and  protecting  the  men 
who  remained  at  work.   Many  of  the  companies 
that  closed  down  rather  than  go  to  the  expense 
of  fighting  the  strikers,  have  resumed  work  or 
are  making  preparations  to  do  so.    The  Dome, 
which  had  secured  the  assent  of  its   share- 

holders to  an    increase  of  the   capitalization 

from  $3,500,000  to  $5,000,000,  in  order  to  in- 
crease the  capacity  of  the  mill  from  40  to  100 

stamps,  has  decided  not  to  make  any  new  is- 
sue of  stock,  but  to  finance  the  extension  out 

of  the  profits  of  production.     The  Hollinger's 
latest  report,  covering  the  four  weeks  ended 

May  20,  shows  a  marked  decrease  in  produc- 
tion,   partly    due   to    the    breakdown    in   the 

power-supply.     The  mill  ran  only  49%  of  the 
possible  running  time,  treating  6550  tons  at  an 

average  yield  of  S17"53   per  ton,  as  against 
1 1 ,357  tons  for  $23'44  per  ton  in  the  previous 4  weeks.     The    shareholders    of    the    Crown 
Reserve,  at  a  meeting  held  in  Montreal,  on 
June  11,  confirmed  the  action  of  the  directors 
in  setting  apart  the    McEnaney   mine  as  a 
separate  property.   It  has  been  transferred  to  a 
new  company  known  as  the  Porcupine  Crown 
Mines,    capitalized    at    $2,000,000.      Crown 
Reserve   shareholders    are    offered    440, ODO 
shares  at  80%  in  the  ratio  of  one  new  share 
for  every  four  held  in  the  parent  company. 
The  employees  are  given  the  opportunity  to 
take  26,664  shares  at  the  same  price.     The 
Porcupine  Crown  will  have  the  same  board  of 

directors    as    the    Crown    Reserve.      At    the 
annual   meeting   of  the  Mclntyre   company, 

Harley  B.  Curtis,  of  New  York,  was  elected 
president,  in  place  of  Albert  Freeman.     C.  B. 
Flynn  presented  an  estimate  stating  that  the 
ore  above  the  400-ft.  level,  allowing  for  non- 
continuity,  amounted  to  $500,728  tons,  of  a 
total  assay-value  of  $4,879,272.     The  assay 
sheet  showed  gold  contents  of  the  orebodies 

ranging  from  $7  to  $18"50  per  ton,  and  taking 
the  average  at  $  1 1 ,  this  should  leave  a  net  pro- 

fit, after  paying  expenses, of  $7  to  the  ton.  The 
mill  at  present  has  a  capacity  of  150  tons  daily. 
Foundations  for  a  second  unit  are  complete, 
and  the  additional  machinery  is  on  the  way. 
The  Three  Nations  has  4000  tons  of  ore  on 

the  dump,  and  the  machinery  for  a  10-stamp 
mill  is  being  erected.     The  shaft  is  down  225 

ft.,  and  driving  and  cross-cutting  have  been 
done  on  two  levels.     Some  good  ore  has  been 

found  on  the  100-ft.  level.     At  the  Hughes- 
Porcupine  a  10-ft.  vein  has  been  cut  on  the 
200-ft.  level.    A  small  2-stamp  mill  is  running, 
and  if  the  showing  of  the  vein  continues  good 
with  further  development,  a  larger  plant  will 
be  erected.     The  shaft  is  down  260  ft.     The 
Swastika  has  been  for  some  time  in  financial 
difficulties,  and  an  increase  of  capitalization 
has  been  required  in  order  to  obtain  further 
funds.     Having  secured  the  sanction  of  the 
shareholders  to  an  increase  from  $2,000,000 

to  $3,000,000,  the  directors  have  put  out  an 

issue  of  500,000  shares,  which  are  being  offer- 
ed to  the  shareholders  at  6  c.  per  share,  the 

par  value  being  $1.     The  latest  market  quota- 
tion  is  5i   c.     This   looks  a   good  deal  like 

*  frenzied  finance.'     In  case  the  shareholders 
do    not   accept    the    offer,   the    directors   are 
authorized  to  sell  at  any  price  they  can  get. 
The  first  clean-up  at  the  Lucky  Cross  mill  in 
the    Swastika  district    yielded    about    $6000 

after  a  month's  run.     Five  stamps  are  to  be 
added  to  the  mill,  making  a  10-stamp  battery 
in  all.     The  annual  report  of  the  Jupiter  for 

the  year  ending  March  31  shows  an  expendi- 
ture of  $175,482  on  development  work,  and 

cash  in  hand  to  the  amount  of  $40,841.     A 
rise  from  the  300-ft.  to  the  200ft.  level  has 
been  completed,  disclosing  some  good  ore. 

Cobalt. — For  some  time  fears  have  been 

entertained  of  a  general  strike  of  the  miners 
affiliated  with  the  Western  Federation.  All 

danger  of  this  kind  has  been  averted  for  the 

present  by  the  decision  of  the  union  announced 
at  the  beginning  of  the  month.  The  question 
was  submitted  to  ballot, and,  though  a  majority 

favoured  the  proposal  for  an  immediate  strike, 

it  lacked  the  requisite  two-thirds'  vote.     The 



JULY,    1913 
35 

result  excited  a  general  feeling  of  satisfaction. 
The  statement  of  La  Rose  for  May  showed 
profits  of  $84,407,  as  compared  with  $75,044 
for  April,  the  surplus,  including  the  value  of 
outstanding  shipments,  being  $1,752,150.  The 
production  for  the  month  was  209,758  oz.  sil- 

ver, worth  $215,855.  The  Nipissing  during 
May  mined  ore  of  an  estimated  net  value  of 

$284,625.  The  high-grade  mill  treated  129 
tons,  and  shipped  460,353  fine  oz.  bullion  hav- 

ing a  net  value  of  $276,748.  Of  this  amount 

162,381  oz.  came  from  low-grade  mill  precipi- 

a  production  of  2,235,853  oz.  silver,  and  an 
increase  in  the  reserve  from  1,500,000  to 
1,719,900  oz.  The  net  income  was  $891,192, 
andthesurplus  on  hand  $623,028.  The  Seneca 
Superior,  which  struck  ore  in  October  last, 
has  paid  a  third  dividend  of  10%,  bringing  up 
the  total  amount  returned  to  shareholders  to 

about  $150,000.  A  winze  is  being  put  down 
on  the  main  vein  from  the  200-ft.  level,  and 
if  the  ore  holds  out,  a  new  level  will  be  run  at 
300  ft.  At  the  Cobalt  Lake  a  continuous  shoot 

of  high-grade  ore  has  been  developed  on  No. 

Photograph] THE  HOLLINGER  LODE. tby  A.  A.  Cole. 

tates.  The  low-grade  mill  treated  6544  tons. 
Hydraulic  operations  during  the  month  re- 

sulted in  the  discovery  of  two  veins.  The 
McKinley  -  Darragh  output  for  May  was 
206,781  oz.,  of  which  42,662  oz.  came  from 
the  Savage  mine,  which  has  been  connected 
with  the  main  mill  by  an  aerial  tramway  over 
which  75  tons  are  being  carried  daily.  The 

company  has  several  thousand  tons  of  low- 
grade  ore  on  the  Savage  dumps.  The  capacity 
of  the  mill  has  been  increased  by  the  addition 
of  20  stamps  and  one  tube-mill,  and  it  is  now 
treating  250  tons  daily.  The  annual  report  of 
the  Buffalo  for  the  year  ending  April  30  shows 

1  vein.  The  40-stamp  mill  is  in  steady  oper- 
ation, treating  about  150  tons  daily.  The 

Silver  Cliff  mine  is  showing  up  well  under 
development,  and  has  3000  tons  of  milling  ore 
in  the  stopes.  A  high-grade  vein  was  recently 
found  in  cross-cutting.  The  mill,  however,  is 
making  a  poor  recovery,  and  a  new  Chilean 
mill  and  six  slime  tables  will  be  added.  At 

the  Keeley,  in  the  South  Lorrain  district,  now 
being  operated  by  the  English  firm  of  L. 
Ehrlich  &  Co.,  a  3-in.  vein  of  high-grade  has 
been  cut,  and  opened  up  for  some  distance. 
This  property  was  acquired  on  the  advice  of 
Dr.  J.  Mackintosh  Bell. 
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NEW  YORK. 

Chuquicamata.  —  The  big  news  of  the 
month  was  the  announcement  of  the  plans  of 
the  Chile  Copper  Co.  for  the  development  of 
its  immense  deposit  at  Chuquicamata.       So 
far  as   it  has  been  explored  this  deposit  is 
known  to  have  a  length  of  12,000  ft.  in  the 

shape  of  a  narrow  oval,  which  reaches  a  maxi- 
mum width  of  700  ft.  and  has  been  found  to 

extend  to  a  depth  of  1000  ft.  in  places.     Ap- 
proximately 100,000,000  tons  of  ore  containing 

2*4%  copper  has  already  been  developed,  with 
probable  additional  ore  of  nearly  equal  amount. 
The  deposit  is  in  an  arid  region  and  is  peculiar 

in  that  copper  exists  chiefly  in  the  form  of  bro- 
chantite,  CuSO^,  3  Cu(0H)2,  an  uncommon 

copper  mineral.  The  deposit  has  been  worked 
in  the  past  in  a  small  way  by  a  number  of 
native  and  European  companies,  the  method 

employed  being  the  screening  out  of  the  fine 
from  the  surface   material,  called  llampera. 
The  copper  mineral  being  most  friable,  the 
fine  is  comparatively  rich  in  copper  and  was 
subjected  to  direct  smelting.    It  has  generally 
been  supposed  that  the  copper  occurred  chiefly 
intheformofatacamite,Cu(OH)Cl,Cu(OH)2, 
but    careful  recent    study    has  disclosed  the 
fact  that  that  mineral  is  actually  present  in 

only  small  amounts,  the  brochantite,  which  is 
also  dark  to  emerald  green  in  colour,  haying 
been  mistaken  for  it ;  the  presence  of  a  small 

amount  of  chalcanthite,  the  natural  '  blue  vit- 
riol,' which  would  give  a  strong  test  for  (SO4), 

aiding  to  produce  confusion.      In  depth  the 
brochantite  changes  to  chalcocite,  bornite,  and 
chalcopyrite,  about  one  quarter  of  the  ore  so 
far  developed  consisting  of  sulphides.  The  de- 

posit is  easily  accessible,  as  a  branch  of  the 
main  line  from  Antofagasta  to  Bolivia  now 
comes  within  a  mile.     The  ore  outcrops  on 
the   crest  of  a  low   ridge  skirting  the   main 

range,  so  it  is  well  adapted  to  steam-shovel 
mining,  as  there  is  almost  no  overburden  to 
be  removed.  The  ore  will  be  mined  by  steam- 
shovels  and  loaded  into  cars  in  the  usual  way, 

and  in  the  preliminary  crushing- plant  will  be 
reduced  by  gyratories,  crushers,  and  rolls  to 
between  h  and  i-in.  size.    It  will  then  be  dis- 

tributed by  a  series  of  belt-conveyors  into  con- 
crete vats,  lined  with  acid-proof  material  and 

holding  9000  tons  each.     It  is  estimated  that 
one  day  will  suffice  for  filling  a  vat,  2  to  3 
days  for  acid  treatment  and  washing,  and  one 
day  for  discharging.     An  8  or  9%  solution  of 
sulphuric  acid  will  be  used  for  the  soaking,  as 
the  operation  may  be  most  accurately  termed, 
for  the  brochantite  is  easily  soluble  in  acid, 
requiring  only  the  coarse  crushing  specified. 

Whether  on  account  of  this,  the  strength  of 
the  acid,  or  the  character  of  the  iron  minerals 
present,  no  trouble  is  experienced  from  the 
formation    of    ferrous    sulphate,    a   common 
source  of  difficulty  in  leaching,  as  the  solution 
does  not  seem  to  increase,  with  constant  use, 

beyond  an  iron  content  of  2  to  3  grains  per  ' 
litre.     No  arsenic,  antimony,  or  bismuth   is 

present,  so  that  the  solution  can  be  used  al- 
most indefinitely  without  fouling,  and  since 

the  copper  is  originally  present  in  the  form  of 

sulphate  there  will  be  no  consumption  of  sul- 
phuric acid,  and  it  may,  indeed,  be  necessary 

to  dispose  of  small  quantities.     In  order  to 
procure  the  acid  necessary  for  starting  the 

plant,  a  small  lead  chamber  acid- plant  will  be 
constructed,  an  ample  supply  of  sulphur  being 
available  in  the  open  market.     The  pregnant 

solution  will  be  drawn  off  into  vats  prepara- 
tory to  electrical   precipitation  and   the   ore 

washed  with  weak  and  barren  solution.     The 
vats  will  then  be  discharged  by  the  use  of 

clam-shell  buckets,  much  after  the  system  em- 
ployed in  reclaiming  coal  from  stock  piles,  the 

leached  residue  being  transported  to  the  dump 

by   a  series  of  belt-conveyors.     As  the  mill 

will  be  built  upon  a  hillside  having  a  6°  slope, 
and  of  great  extent,   ample  storage  will  be 
available  for  the  tailing.    The  copper-bearing 
solution  will  be  subjected  to  electrolysis,  this 

being  the  most  difficult  part  of  the  metallurgi- 
cal work,  since  electrolysis  with  an  insoluble 

lead  anode  causes  high  consumption  of  elec- 
tric energy.  The  chlorine  present  in  the  solu- 
tion is  a  source  of  trouble,  as  it  is  liberated  by 

the  electric  current  and  attacks  the  copper  be- 
ing deposited  on  the  cathode,  causing  loss  of 

efficiency.      The    nitric  acid,  which   is  also 
present  to  a  slight  degree,  is  a  minor  source 
of  difficulty.     Means  of  overcoming  these  ob- 

stacles have  been  devised,  as  the  determina- 
tion to  build  the  first  unit  of  the  plant  of  9000 

tons  per  day  capacity  would  indicate.     The 
electric  power  required  will  be  rather  expen- 

sive, costing  !?60  per  horsepower  per  annum, 
as  it  must  be  generated  at  an  oil-fired  plant  on 
the  sea-coast,  and  the  power  transmitted  ap- 

proximately 100  miles  to  the  mill.     The  con- 
tract for  this  electrical  equipment,  amounting 

to  $3,000,000,  has  already  been  awarded  to  a 
German  firm,  and  it  is  hoped  to  have  the  whole 
plant  in  operation  within  three  years. 
New  process.  Much  attention  is  being 

attracted  by  the  Hall  sulphur  process,  which 
has  been  devised  to  take  care  of  the  sulphur 

in  smelting  copper  ores,  and  on  which  the  First 
National  Copper  Co.  (Balaklala)  is  about  to 

spend  considerable  sums  in  large-scale  expen- 
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mental  work   in   its  plant  at  Coram,  Shasta 
county,  California.     The  process,  which  has 
been  devised  by  W.  A.  Hall,  who  is  a  cousin 
of  the  man  of  the  same  name  who  devised 
the  aluminium  process,   consists  of  roasting 
the   sulphide  ore  in   such  a  way  that  while 
the   metallic  bases  are  oxidized  the  sulphur 
is   not,  escaping  with  the  fume    as    flowers 

of    sulphur.       For   this    purpose    an   atmos- 
phere  of  reducing  gases  and  steam    is  em- 

ployed, at  a  temperature  between  600°  and 
900°  C.     The  escaping  sulphur  can  be  collect- 

ed by  washing  or  by  the  use  of  the  Cottrell 

system  of  electric  precipitation,  the  latter  ap- 
parently being  more  advantageous  as  the  sul- 

phur is  obtained  in  dry  form  and  the  cost  of 
the  necessary  equipment  is  much  less.     It  is 
planned  to  apply  the  method  in  a  modified 
McDougall  roaster,  but  its  possible  appHca- 
tion  to  blast-furnace  work  will  also  be  tried. 

A.  L.  Walker,  professor  in  Columbia  Univer- 
sity, has  studied  the  process  and  reports  that 

the    preliminary    experiments    indicate    that 
roastmg  can  be  carried  on  at  a  satisfactory 
rate,  and  the  maximum  cost  of  the  sulphur 
produced  should  not  exceed  $5  per  ton.     At 
this  rate  it  should  be  able  to  dominate  the  sul- 

phur market  in  the  vicinity  of  San  Francisco 
and  would  probably  find  a  ready  market,  if 
not  produced  in  too  large  amounts.    However, 

if  two  plants  were  to  use  the  process  the  bot- 
tom would  promptly  drop  out  of  the  sulphur 

market   and  the  cost  of  sulphur    production 
would  become  simply  a  charge  on  operating 
costs.     The  technical  success  of  the  process 
is  therefore  not  so  vital  as  the  question  of 

costs  and  the  securing  of  a  market  for  the  sul- 
phur produced.     Tests  on  a  working  scale, 

which  are  to  be  made  under  the  direction  of 

H.  F.  Wierum,  who  has  had  extensive  ex- 
perience with  smelter-fume  in  Tennessee,  will 

furnish  the  answers  to  this  question,  and  the 
outcome  will  be  anxiously  awaited  by  smelter 

men  throughout  the  whole  United  States.  The 

commission  appointed  by  the  Federal  govern- 
ment to  consider  the  problem  of  damage  to 

national  forests  by  smelter-fume  has  the  pro- 
cess under  close  observation,  as  it  is  the  most 

promising  of  all  that  have  recently  been  de- 
vised. 

Braden. — Pope  Yeatman  recently  return- 
ed from  an  inspection  of  the  Braden  mine,  in 

Chile,  and  in  a  report  dated  June  23  has  made 
a  new  estimate  of  the  ore  reserves,  which 

greatly  increases  the  probable  life  of  the 
mine.  In  the  new  estimate  are  included 

16,660,750  tons  of  2"65%  ore  developed,  prob- 

able ore  amounting  to  8,749,444  tons  of  2'63%, 

and  18,742,745  tons  of  possible  ore  averaging 

2'61%  copper.     The   superintendent,   Robert 
Marsh,    Jr.,    ventures    the    prediction    that 

60,000,000  tons,  averaging  2'50%  copper,  will 
eventually    be    developed.     Work   with    the 

Minerals  Separation  process  is  still  in  a  transi- 
tion stage,  as  the  20  Hardinge  mills  have  not 

yet  all  been  installed,  and  the  flotation  plant 
is   now  obliged  to  treat  material  not  of  the 
proper  size  to  secure  the  best  results.    These 
indicate,  however,  that  the  flotation  process 
will  maintain  a  recovery  of  between  70  and 
75%  on  the  mixture  of  oxidized  and  sulphide 
ores,  and  it  must  be  remembered  that  much 
of  this  is  material  which  does  not  give  good 

results  by  any  concentration  method.   During 
the  past  year  a  second  blast-furnace,  46  by 
180  in.,  has  been  erected,  and  a  second  Peirce- 
Smith  converter  installed.     Three  units  of  the 

power  plant  on  the  Cachapoal  river  have  been 
completed,  and  a  dam  has  been  built  to  divert 
the  mill-tailing  from  flowing   into  the  Coya 
and  Cachapoal  rivers.     The   leaching  plant 
has  at  last  been  started  for  a  test  run,  and  it 
has  been  found  that  the  capacity  oftheHoSOi 
plant  is  too  small.     Mr.  Yeatman  states  that 
the  cost  of  producing  copper  will  be  below  the 

former  estimate  of  7'5  c.  per  pound,  and  calls 
attention  to  the  desirability  of  extending  the 
scale  of  operations. 

Mexico.  —  During  the  month  an  inter- 
national group  of  bankers  placed  a  $27,500,000 

loan  to  meet  the  obligations  of  the  National 
Railways  of  Mexico,  which  were  pressing. 
Meanwhile  E.  N.  Brown  resigned  the  presi- 

dency, and  the  irregular  operating  conditions 
due  to  the  growing  revolutionary  activity  in 
the  northern  states  makes  the  future  of  the 

enterprise  look  rather  dark.  It  would  not  be 

surprising  if  before  long  Mexico  had  the  obli- 
gations and  the  bankers  the  railroad.  It  is 

reported  that  Jose  Y.  Limantour  has  organized 
a  foreign  syndicate,  of  which  Lord  Cowdray 
is  one  of  the  chief  spirits,  to  take  over  the 
National  Tehuantepec  railway.  The  road  is 

186  miles  long,  spanning  the  isthmus  of  Te- 
huantepec, and  is  now  being  operated  by  S. 

Pearson  &  Son,  Ltd.,  under  a  51 -year  lease. 
As  a  whole,  the  outlook  for  peace  is  decidedly 
discouraging.  General  Blanquet  has  replaced 
General  Mondragon  as  Minister  of  War,  but 
the  telegraph  continues  to  report  the  successes 
of  the  rebels  in  the  north.  The  Huerta  gov- 

ernment is  reported  to  be  short  of  funds,  the 
$25,000,000  which  has  been  advanced  on  the 
$75,000,000  national  loan  having  been  eaten 

up  by  pressing  obligations,  with  little  pros- 
pect of  an  immediate  further  advance. 
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PERSONAL 
AUDLEY  H,  ACKERMANN  is  home  from 

Rhodesia  and  will  spend  part  of  his  holiday 
in  France. 

William  Bach  has  returned  from  Siberia. 

J.  Mackintosh  Bell  wasrecently  in  Mon- 
tana and  is  now  in  Arizona. 

Thomas  Breakell  returned  from  Russia 

on  June  IS,  and  expects  to  leave  shortly  for 
Asia  Minor. 

Francis  P.  Bray  was  at  Broken  Hill  re- 
cently. 
Walter  Broadbridge  has  gone  to  the 

United  States. 
Albert  Burch  is  now  manager  for  the 

Goldfield  Consolidated,  in  Nevada. 
Charles  Butters  is  here,  on  his  way  to 

Carlsbad. 
G.  B.  Butterworth  has  returned  from 

Colombia. 
Donald  F.  Cam  pbell  was  in  southeastern 

France  during  June. 

J.  Morrow  Campbell  is  again  in  Nor- 
thern Nigeria. 

H.  O.  Crighton  is  manager  for  the  Ni- 
gerian Tin  Corporation. 

D.  MiCHAUX,  representing  the  Champion 
(Nigeria)  Tinfields,  was  recently  at  Arufu, 
Nigeria. 

A.  G.  Charleton  is  attending  the  Geo- 
logical Congress  at  Toronto. 

A.  P.  Chittenden  was  in  London  on  his 

way  to  Paris. 
E.  H.  Cunningham  Craig  is  examining 

oil  properties  for  the  government  of  South 
Africa. 
Gordon  Dickson,  recently  in  Rhodesia, 

is  now  resident  in  London. 

F.  C.  Frey  is  now  stationed  at  Redjang 
Lebong,  in  Sumatra. 

A.  M.  FiNLAYSON,  on  his  return  from  Bur- 
ma, visited  the  Californian  oilfields. 

Donald  F.  Foster  has  gone  to  the  Broo- 
massie  mine.  West  Africa,  as  metallurgist. 

W.  H.  GooDCHiLD  sailed  on  June  7  for 
South  Africa. 

Andre  P.  Griffiths  has  returned  from 
Mexico. 
Harry  D.  Griffiths  has  been  elected 

president  of  the  Chamber  of  Mines  in  the 
Malay  States. 

L.  S.  GkisvvolD,  of  Boston,  is  in  New 
Mexico. 

H.  W.  Hardinge  is  in  Italy. 
A.  L.  Hay,  lately  manager  of  the  Hainault 

mine,  Kalgoorlie,  is  on  his  way  home. 

H.  C.  Hoover  has  returned  from  Cali- 
fornia. 

T.  J.  Hoover  has  become  consulting  en- 
gineer to  the  Murex  Magnetic  Company. 

Reginald  E.  Hore  has  succeeded  J.  C. 
Murray  as  editor  of  the  Canadian  Mining 

Journal. J.  J.  Hunter  has  been  appointed  consult- 
ing engineer  to  the  Naraguta  Extended. 

D.  C.  Jackling  is  now  residing  at  San 
Francisco. 

R.  N.  KOTZE,  mining  engineer  to  the 
South  African  Government,  is  in  England  on 
a  holiday. 

C.  W.  Lee  is  manager  for  the  Redhill  De- 
velopment Syndicate  at  Selukwe,  Rhodesia. 

R.  K.  Macartney  is  now  manager  to  the 

Carnon  \'alley. 
Bedford  McNeill  is  attending  the  Geo- 

logical Congress  at  Toronto. 
F.  H.  Minard  passed  through  London  on 

his  way  to  Spitzbergen. 
C.  H.  MUNRO  has  returned  from  South 

America  and  is  now  at  San  Francisco. 
Frank  Nicholson,  recently  in  Holland, 

is  staying  at  Reigate,  Surrey. 

Frank  J.  Penn-Smith  has  completed  a 
prospecting  expedition  in  Northern  Nigeria. 

F.  Steele  Pilcher  has  accepted  a  posi- 
tion with  the  Penoles  company  at  Mapimi, 

Mexico. 

Forbes  Rickard  was  at  Philadelphia  early 

in  June. 
Percy  Sherwell  is  acting  as  manager  of 

the  City  Deep  during  the  absence  of  M.  O. 
Tillard. 

C.  P.  Smith,  for  over  23  years  manager  to 

Eraser  &  Chalmers,  has  retired.  He  is  suc- 
ceeded by  C.  E.  Rogers,  lately  manager  in 

Johannesburg  for  the  same  company. 
Walter  J.  Stanford  is  at  the  Julia  cop- 

per mine  in  Yenesei,  Siberia. 
A.  Ernest  Thomas  is  in  Portugal. 

E.  J.  Vallentine  is  on  his  way  home 

from  the  Malay  Slates,  on  a  six  months'  vaca- 
tion. 

R.  C.  Warriner,  manager  of  the  Crown 
Mines,  is  in  America.  He  will  return  to 

Johannesburg  in  October. 
H.  H.  Webb  has  returned  from  the  Rand. 

R.  W.  Weekes  has  formed  a  partnership 
with  A.  O.  Kolkhurst. 

H.  V.  W.INCHELL  is  returning  from  the 

Argentine. 
Charles  W.  Wright  is  taking  his  usual 

summer  leave  of  absence  from  Sardinia  and 
will  attend  the  Geological  Congress  in  Canada. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and  to  discuss 

other  subjects  of  general  technical  interest. 

Results  from  Sampling. 
The  Editor : 

Sir —  Honest  criticism  is  one  of  the  sign- 
posts pointing  the  way  to  progress  and  in 

that  spirit  I  accept  the  comments  of  Mr.  A. 
G.  Charleton  on  my  article,  which  appeared 
in  the  May  number  of  your  Magazine.  By 
the  same  token  I  offer  this  as  the  reason  for 
commenting  on  the  results  which  form  the 

subject-matter  of  the  article. 
I  am  only  too  alive  to  the  fact  that  every 

mining  engineer,  who  has  the  courage  of  his 
cor^'/ictions,  lives  in  a  glass  house,  made  of  a 
particularly  brittle  kind  of  glass,  and  I  would 
be  extremely  loth  to  hurl  even  the  smallest 
pebble.  My  paper  was  not  intended  as  a 
criticism  of  men,  but  of  methods.  I  should 
feel  very  sorry  to  think  that  the  quotation  of 
these  extremely  interestmg  results  would 
bring  upon  me  the  charge  of  damaging  other 

men's  reputations,  nor  did  I  do  it,  as  suggest- 
ed by  Mr.  Charleton,  with  an  idea  of  glorify- 
ing my  own  work  to  the  detriment  of  other 

men's.  It  is  quite  natural  for  me  to  assume 
that  the  basis  of  my  calculations  is  the  correct 
one,  and  I  feel  that  assuming  that  fact  as  a 
hypothesis  does  not  necessarily  lay  me  open 
to  the  charge  of  egotism.  It  was  not,  how- 

ever, with  an  idea  of  showing  the  correctness 
of  my  own  results  that  I  wrote  the  article,  but 
rather  with  a  view,  as  stated  in  the  article,  of 
drawing  attention  to  the  peculiar  agreement 
in  the  average  assay-value,  despite  the  great 
variation  in  the  methods  employed  in  sampling 
a  deposit,  which  was  particularly  difficult  to 
sample. 

I  think  Mr.  Charleton  misinterprets  the 

position  by  stating  :   "  It  must   be  put  to  the 
credit  of  all  the  engineers   that  there 
is  a  maximum  difference  of  only  about  10% 

in  the  average  assay-value  obtained  by  their 
sampling  of  the  mine,  although  the  method  of 

arriving  at  their  results  differed  considerably." 
Were  it  not  for  the  similarity  of  these  results, 
the  article  never  would  have  been  written. 

I  do  not  feel  that  I  am  slinging  mud  when 

I  frankly  criticize  some  of  the  earlier  sam- 
plings in  the  manner  I  do.  It  was  unneces- 

sary to  burden  the  paper  with  details,  but  a 

perusal  of  the  reports  from  which  these  state- 
ments were  taken  is  sufficient  justification  of 

my  view.  There  are  certain  accepted  meth- 
ods of  mine  sampling  and  valuing,  and  when 

one  finds  an  engineer  taking  samples  at  2-foot 
intervals  and  combining  a  number  of  them  to 
make  one  sample,  it  is  no  injustice  to  say 
that  it  is  bad  practice. 

In  drawing  attention  to  the  difference  in  the 
estimates  of  ore  reserves,  Mr.  Charleton  opens 
a  subject  about  which  there  is  insufficient  data 
in  the  paper  to  enable  one  to  form  any  judg- 

ment. I  am  afraid  that  it  will  be  necessary 
for  me  to  state  that  Mr.  Charleton  must  be 

satisfied  with  my  mere  statement  that  there 

is  no  justification  for  the  inclusion  of  any  ton- 
nage of  ore  between  the  two  mines,  otherwise 

I  will  have  to  encroach  too  much  on  your 
space  in  order  to  explain  it.  I  think  Mr. 
Charleton  will  agree  with  me  that  one  has  no 
right  to  assume  any  tonnage  of  ore  where  no 
values  are  known  to  exist. 

The  mistakes  in  the  figures  pointed  out  in 

page  365  were  due  to  the  fact  that  the 
$498,865  refers  to  the  recoverable  value,  as 
the  gross  value,  63,008  tons  at  $9j,  amounts 

to  $598,576.  I  would  also  like  to  call  atten- 
tion to  an  error  in  the  second  line  from  the 

bottom ;  the  word  "inclusion"  should  read  ex- 
clusion," in  other  words  the  erratic  high  as- 

says should  have  been  eliminated.  Another 

typographical  error  is  in  the  foot-notes  to  the 

table,  as  (8)  (9)  should  read  "The  ore  in  the 
dump  came  from  the  lower  level,  where  as- 

say-values are  higher." C.  S.  Herzig. 

London,  June  21. 

[Mr.  Charleton's  letter  was  just  the  correc- 
tive required  for  Mr.  Herzig's  interesting  con- 

tribution.— Editor]  . 

Scientific  Prospecting. 
The  Editor  : 

Sir — The  art  of  discovering  new  metal- 
liferous deposits  is,  as  Mr.  Stephen  Lett  in- 

dicates, a  branch  of  economic  activity  that  is 
rapidly  approaching  an  acute  stage.  The 
older  mines  are  becoming  exhausted  and  new 
ones  are  not  forthcoming  in  sufficient  number 
to  replace  them.  Collaterally  with  this  state 
of  affairs  on  the  producing  side,  there  is  an 
ever  increasing  annual  demand  for  the  mineral 
products.     The  whole  subject  of  prospecting, 

39 
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therefore,  or  the  art  of  discovering  ore  depos- 
its, is  one  to  which  professional  men  might, 

with  no  small  justification,  give  a  little  more 
scientific  consideration. 

Mr.  Lett  characterizes  the  present  age  as 

an  age  of  science.  It  might  in  this  connec- 
tion with  equal  aptitude,  I  think,  be  described 

as  an  age  of  ignorance.  Newton,  toward  the 
end  of  a  life  of  careful  study  and  research, 
and  in  a  flash  of  intuitive  genius,  likened  his 
store  of  knowledge  to  a  few  pebbles  gathered 
from  the  sea-shore.  While  the  sum  total  of 
human  knowledge  might,  perhaps,  with  equal 

force  be  likened*  to  as  much  as  a  few  cart- 
loads of  pebbles,  there  yet  remains  the  shore 

with  its  vast  unknown  possibilities.  The  par- 
ticular possibilities  to  which  I  wish  to  draw 

attention  in  this  letter  are  connected  with  the 
finding  of  ore  deposits  such  as  give  little  or  no 
surface  indications  of  their  existence  by  the 
more  commonplace  methods  of  observation. 

Broadly  speaking,  the  bulk  of  the  world's industrial  supply  of  metals  has  been  derived 
hitherto  from  ore  deposits  that  either  have 

shown  their  '  best  end  up'  or  have  given  more 
or  less  striking  evidence  of  their  presence  by 

various  outcrop  chemical  phenomena.  Min- 
ing operations  at  depth,  however,  have  on 

many  occasions  resulted  in  the  discovery  of 
orebodies  that  do  not  reach  the  surface  and 
whose  existence  could  not  have  been  surmised 

with  any  degree  of  definiteness  from  ordinary 

geological  observations  at  surface.  A  neces- 
sary condition  for  the  discovery  of  such  de- 

posits has  been  proximity  to  a  neighbouring 
mass  in  course  of  exploitation.  It  is  not 
merely  conceivable  but  probable  that  numbers 
of  metalliferous  deposits  exist  whose  proximity 
cannot  be  inferred  from  observations  of  any 
chemical  or  geological  phenomena  apparent  at 
surface.  One  of  the  problems  to  be  faced  in 
prospecting  therefore  is  to  find  an  economical 
method  or  methods  whereby  the  existence  and 
position  of  these  concealed  deposits  may  be 
approximately  demonstrated. 

Scientific  prospecting,  as  outlined  by  Mr. 
Lett,  consists  mainly  in  a  closer  and  more 
scientific  observation  of  the  ordinary  visible 

chemical  geological  phenomena  and  in  deduc- 
tive reasoning  therefrom  ;  the  old  time-hon- 

oured methods  of  prospecting,  in  fact,  dressed 
in  a  modernized  and  somewhat  more  attrac- 

tive looking  suit  of  clothes. 
The  limitations  of  these  methods  are  too  ob- 

vious to  call  for  further  comment ;  moreover, 
in  prospecting  by  them  no  particular  attention 
is  paid  to  the  energy  aspects  of  ore  occurrence. 
Modern    chemical    science    is    so    intimately 

bound  up  with  considerations  of  the  various 
manifestations  of  energy  associated  with 
chemical  phenomena,  that  it  does  not  seem  too 

much  to  anticipate  that,  in  the  future,  con- 
siderable assistance  in  the  art  of  discovering 

ore  deposits  may  be  derived  from  the  re-dis- 
tributions of  energy  that  must  be  continually 

going  on  within  and  in  proximity  to  ore  de- 
posits. In  the  case  of  strongly  magnetic 

minerals  use  has  already  been  made  of  electro- 
magnetic phenomena  in  prospecting  opera- 

tions, such  as  the  magnetic  survey  by  the 

Swedish  method  of  the  Sudbury  nickel  dis- 

trict. Water  '  divining  '  may  now  be  said  to 
have  been  placed  on  a  scientific  basis.  The 
results  obtained,  particularly  in  India,  by  the 
Mansfield  water-iinder,  prove  beyond  question 
that  the  position  of  masses  of  subterranean 
water  can  be  defined  with  a  high  degree  of 

precision  under  circumstances  where  its  pres- 
ence could  not  be  predicted  by  the  ordinary 

methods  of  geological  deduction  from  any 
other  kind  of  surface  observations.  The  fre- 

quent association  of  moving  water  with  ore 

deposits  makes  these  results  of  particular  in- 
terest to  mining  engineers.  The  action  of  the 

instrument  depends  upon  the  quantitative 

differential  registration  of  electro-magnetic 
disturbances  under  special  favourable  condi- 

tions, the  disturbance  arising  primarily  from 
the  fact  that  the  waters  are  not  in  a  state  of 

complete  equilibrium.  The  instrument  is  said 
to  be  capable  of  detecting  the  presence  of 
metalliferous  ores  by  similar  means.  Water 

'  divining  '  by  means  of  the  '  dowsing  rod  ' 
thus  becomes  susceptible  of  a  reasonable  ex- 

planation. Many  of  the  Cornish  lodes  are 
said  to  have  been  discovered  by  the  aid  of  the 
dowsing  rod.  It  appears  to  be  the  custom  of 

professional  men  to  regard  '  dowsing  '  as  some- 
thing of  the  nature  of  the  old  wives'  super- stition and  necessarily  devoid  of  any  sound 

physical  basis. 
In  the  light  of  modern  physico-chemical  re- 

search, particularly  as  regards  developments 
of  the  theory  of  equilibrium,  it  seems  highly 
probable  that  masses  of  metallic  sulphides  and 

other  metalliferous  ores  buried  in  the  earth's 
crust  at  moderate  depths,  may,  under  certain 

conditions,  give  rise  to  electro-magnetic  dis- 
turbances that  could  be  detected  at  the  sur- 

face by  suitable  means,  even  in  the  case  of 

ores  that  it  is  customary  to  regard  as  non- 
magnetic. In  this  connection  the  peculiar  be- 

haviour, in  nature,  of  the  metallic  sulphides 
toward  oil,  and  certain  other  fluids,  upon  which 

the  flotation  processes  are  based,  is  not  with- 
out significance.      It  is  evident  that  the  free 
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surface  of  an  untarnished  sulphide  is  a  seat  of 
peculiar  energy,  and  differs,  at  least  in  degree, 
in  a  pronounced  manner  from  a  crystaUine 
quartz  or  silicate  surface.  There  is  likewise 
a  large  amount  of  evidence  in  favour  of  the 
view  that  the  interfaces  of  sulphide-quartz,  or 
more  broadly,  sulphide-gangue,  such  as  are 
extensively  developed  in  most  ore  deposits, 
are  the  special  seats  of  quantities  of  electro- 

magnetic energy  that  would,  under  the  slight 
but  practically  continuous  variations  in  the 
statical  conditions  of  ore  deposits,  give  rise  to 
re-distributions  of  energy  that  would  in  turn 
originate  phenomena  that  could  be  detected  at 
or  near  the  earth-air  surface,  and  which  might 
be  put  to  practical  account  in  the  discovery  of 
concealed  orebodies.  The  special  and  rather 

peculiar  physico-chemical  properties  of  silica 
and  silicates  as  compared  with  those  of  the 
naturally  occurring  sulphides  of  the  heavy 
metals  must  not  be  overlooked.  With  these 

facts  before  us,  it  is  surely  time  that  the  pos- 

sibilities of  what  I  may  call  "  energy  meth- 
ods" of  prospecting  should  receive  adequate 

attention  from  scientific  men. 
The  hitherto  inexplicable  behaviour  of  the 

'  dowsing  '  rod  may,  on  thorough  investiga- 
tion, prove  to  be  the  crude  and  unreliable  fore- 

runner of  more  of  less  precise  methods  of  de- 
tecting the  presence  of  orebodies  that  give  no 

other   marked    surface    indications    of    their 

presence. 
W.  H.  GOODCHILD. 

S.S.  Walmer  Castle,  Madeira,  June  10. 

Exit  Jemaa. 

The  Editor  : 

Sir — Mr.  Herzig's  letter,  appearing  in  your 

April  number,  under  the  title  of  '  Exit  Jemaa,' 
in  which  he  commends  a  two-hour  examina- 

tion of  some  70  square  miles,  reminds  me  of 
a  paragraph  in  a  popular  penny  paper,  which 
came  to  my  notice  some  years  ago,  to  the 

effect  that  "  Mr.  X,  the  eminent  mining  engi- 
neer, draws  a  salary  of  ;^80,000  a  year,  and 

is  such  an  able  and  clever  expert  that  he  does 

not  require  to  visit  a  property  in  order  to  de- 
termine its  value,  but  can  do  so  from  his 

office."  The  engineer,  who  in  two  hours  was 
able  to  arrive  at  a  definite  conclusion  as  to  the 
ultimate  value  of  the  Jemaa  property,  may 
certainly  hope,  with  a  little  more  experience, 

to  rival  and  perhaps  surpass  the  "  cleverness" attributed  to  Mr.  X,  for  if  he  can  form  an 
opinion  on  a  property  he  has  never  seen,  he 
may  presently  be  able  to  do  the  same  for  a 
property  of  which  he  has  never  heard. 

I  fail  to  see  that  reports  made  for  Stock 
Exchange  reasons  are  necessarily  dishonest;  I 
should  call  them  merely  unauthorized  guesses, 
made  for  clients  or  friends  who  want  to  buy 
or  sell  shares. 

William  R.  Rumbold. 

Nigeria,  June  6. 
[In  regard  to  our  comment  on  the  Anglo- 

Continental  fiasco,  we  have  received  a  letter 

from  Mr.  A.  Basil  Reece  objecting  to  our  re- 

ference to  Mr.  Rumbold  as  that  company's 
"  one  trustworthy  technical  adviser,"  because 
he  (Mr.  Reece)  was  in  the  employ  of  that 
company  at  the  time  mentioned.  Mr.  Reece 
was  specially  engaged  for  work  at  Jemaa,  and 
it  was  principally  on  the  data  collected  by 
him  that  Mr.  Rumbold  condemned  the  so- 

called  lode.  It  was  on  Mr.  Recce's  report 
also,  we  are  now  informed,  that  the  directors 
of  the  Anglo-Continental  ceased  operations  on 
the  Gurum  Extended.  We,  of  course,  know 
Mr.  Reece  by  repute  ;  we  know  that  he  was 

formerly  a  partner  with  Mr.  Rumbold  in  Bo- 
livia ;  we  published  an  excellent  article  by 

him  on  '  Tm-dressing  in  Bolivia'  in  our  issue 
of  March  1911.  We  are  glad,  therefore,  to 
remove  any  misapprehension  that  may  have 
been  occasioned  by  our  reference  to  a  solitary 
adviser.  If  the  Anglo-Continental  people  had 
asked  and  obtained  the  advice  of  either  Mr. 
Rumbold  or  Mr.  Reece  at  an  early  stage  in 
their  blunders,  they  might  have  saved  a  lot  of 

money,  for  other  people. — Editor]  . 

Bushvelt  Tin  Deposits. 

The  Editor : 

Sir — As  one  who  has  seen  something  of  tin 
deposits  in  Australia  and  in  South  Africa,  I 
must  confess  myself  appalled  at  your  edi- 

torially approving  of  the  theory  put  forward 
by  Mr.  G.  H.  Blenkinsop  regarding  the 
above  ore  deposits.  You  say  Mr.  Blenkinsop 

"  punctuates  a  fallacy,"  and  has  shown  that 
the  study  of  local  rock- structure  is  of  more 
importance  than  theories  of  origin.  I,  and  I 
think  a  few  others,  would  say  that  you  have 

countenanced  the  perpetration  of  a  monstro- 
sity in  the  way  of  theories.  You  have  lent 

your  approval  to  the  most  revolutionary  of 
geological  hypotheses,  when  it  has  been  put 
forward  without  one  particle  of  evidence  to 
support  it,  and  has  been  flung  in  the  face  of 
all  the  scientific  evidence  produced  by  the 

members  of  the  Geological  Society  and  Sur- 
vey without  even  an  apology  or  a  note  of  hesi- 

tation. Surely,  Mr.  Editor,  you  were  caught 

napping  ?  Let  us  read  it  again.  "  There  is, 
however,  evidence  that  the  so-called  pipes  and 
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fissures  are  fractures  caused   by  mechanical 

stress  or  strain   [I  always    believed  stresses 

caused  strains]  and   that  the   cassiterite  con- 

tents are  derived  from  the  erosion  or  denuda- 
tion of  formerly  overlymg  rocks  containing 

cassiterite."     "Cassiterite  is  here  a  secondary 
mineral  derived  from  the  erosion  of  rocks  that 

formerly  overlaid   the  present   surface."     By 
the  shades  of  the  Neptunists,  Mr.  Blenkinsop 

is  too  modest.     Does  he  not  see  that  on  this 

theory  we  can  now  account  for  all  tin  depos- 
its everywhere  ?     As  the  accessory    minerals 

found  in  the   pipes  and  fissures  are  amongst 

others  tourmaline,  copper  pyrite,  mica,  second- 

ary quartz,  felspar,  sericite,  calcite,  chlorite, 

fluorite,    galena,    zinc-blende,    arsenopyrite, 

molybdenum,  iron  pyrite,  and  antimonite,  he 

can  thus  account  for  most  ore  deposits  any- 

where.    All  were  ores  derived  from  pre-exist- 

ing rocks.    The  denuded  rocks  derived  their 

ores  from  pre-pre-existing  rocks  likewise  de- 
nuded, and  so  on  ad  infinitum  !     Is  it  time 

to  stop  ?  Or,  might  we  ask  what  were  the  va- 
dose  solutions  that  performed   this   amazing 

work  in  dissolving  and  re-precipitating  SnOi 
with  the  sulphides  and  fluorides  ?    How,  why, 

and  when  they  worked,  and  how  these  depos- 
its differ  from  those  of  Cornwall  or  Australia  ? 

Meanwhile,  we  will  endeavour  with  difficulty 
to  maintain  that  attitude  of  the  open  mind  so 
essential  to  the  true  scientific  man,  until   we 
have  the  evidence  asked  for. 

E.  M.  Weston. 

Brakpan,  June  15. 

;0n  the  receipt  of  Mr.  Weston's  vigorous 
protest  we  have  read  again  the  letter   from 
Mr.  Blenkinsop  and  the  editorial  paragraph 
commenting  upon   it.     We   did   not  endorse 

Mr.  Blenkinsop's  theory  of  secondary  deposi- 
tion from  the  erosion  of  the  upper  portions  of 

the  tin  veins.     If  we  appear  to  have  done  so, 

we  apologize  to  Mr.  Weston.     Nor  did  we  en- 
dorse the  theory   of  primary   deposition    by 

vapours  emanating  from  great  depth.     That 
has  yet  to  be  proved.     The  members  of  the 
Geological  Society  and  Survey  are  not  con- 

vincing on  problems  of  ore  deposition  ;  their 
forte  is  stratigraphy  and  paleontology.     We 
did,  however,  endorse  Mr.  Blenkinsop  in  his 
main  attack,  which  was  directed    against   a 
purely  local  supposition  that  the  tin  deposits 
must    necessarily   favour   the    upper    granite 
horizon  because  they  emanate  from  tin-bear- 

ing vapours  rising   from  a  body  of  magma. 
We  discredited  this  hypothesis  in  order  to  lay 
stress  on  the  necessity  for  a  careful  study  of 
the  rock-structure,   which,   it   seemed  to    us 
then,  and  it  seems  to  us  now,  is  more  immedi- 

ately conducive  to  the  finding  of  ore  than 

vapourizing  concerning  the  genesis  of  the  de- 
posits. Mr.  Weston  makes  fun  of  Mr. 

Blenkinsop's  suggestion.  The  idea  of  ore  be- 
ing derived  from  pre-existing  deposits  ad  in- 

finitum may  be  humorous,  but  many  a  true 
word  is  said  in  jest.  Ore  deposits  essentially 
are  re-concentrations  ;  they  represent  the  last 

phase  of  a  long  migration,  due  to  chemical 
causes  and  modified  by  physical  conditions. 

Certainly,  they  were  derived  from  pre-exist- 
ing rocks.     If  not,  where  from  ? — EDITOR.] 

Esperanza. 
The  Editor: 

Sir — Our  attention  has  been  called  to  a 

paragraph  on  page  465  of  your  June  issue, 

in  which  it  is  stated  that  "  the  English  com- 

pany received  /'34,300  as  dividend  for  1912 from  the  American  company,  and  ̂ 30,614 
was  distributed  as  dividend  among  English 

shareholders,  being  at  the  rate  of  7*%." We  should  like  to  point  out  that  the  Profit 
and  Loss  account  shows  that  a  further  sum  of 

^34,600  was  declared  as  dividend  by  the 
American  company  on  December  15,  1912. 
This  was  for  the  six  months  ended  December 

31,  1912.  Similarly  the  Balance-Sheet  Ap- 
propriation account  mentions  a  dividend  of 

;^30,794  as  having  been  paid  on  January  16, 
1913.  This  was  also  for  the  six  months  ended 
December  31,  1912.  You  will  see,  therefore, 
that  the  total  distribution  in  respect  of  the 

year  ended  December  31,  1912,  was  (l)  by 
the  American  company,  ̂ 69,200,  and  (2)  by 

the  English  company  ir61,400,  being  at  the 
rate  of  15%  per  annum. 

EsPERANZA,  Limited, 
A.  Southern,  Secretary. 

London,  July  3. 

Pig  iron  made  by  the  Tata  Iron  &  Steel 
Company  has  recently  been  shipped  from 
India  to  the  west  coast  of  the  United  States. 
Hitherto  the  exports  of  this  firm  have  been 

confined  to  Japan,  China,  and  Australia. 

During  two  years  as  much  as  75,000  tons  of 
pig  iron  has  been  sold  to  consumers  in  Japan, 
and  China  and  Australia  between  them  are 

taking  about  2000  tons  per  month.  An 
official  statement  gives  the  cost  of  making  the 

pig  iron  and  delivering  it  to  Calcutta  at  29  to 
33  shillings  per  ton.  The  cost  delivered  to 
San  Francisco  is  estimated  at  47s.  6d.  per 
ton,  and  in  addition  10s.  6d.  has  to  be  paid  at 

present  as  import  duty,  bringing  the  total  cost 
to  58  shillings.  The  price  of  American  pig  iron 
in  San  Francisco  is  from  89  to  95  shillings. 



DRILLING    ALLUVIUM    IN    SIBERIA. 

By  R.  E   SMITH  and  H.  G.  HANN. 

DURING  the  past  winter  we  had  occasi
on 

to  drill  a  gold-bearing  area  in  North- 
eastern Siberia,  and  believing  the  read- 

ers of  The  Mining  Magazine  wnll  be  interest- 
ed to  know  the  results  obtained  and  the  me- 

thods employed  when  using  hand-drills  under 
the  conditions  ruling  during  a  Siberian  winter, 
the  following  is  submitted. 

The  area  tested  contained  gravel  of  medium 
firmness,  and  from  fine  to  medium  size.  The 

drill-holes  averaged  18"8  feet  m  depth,  al- 
though several  were  over  30  ft.  deep.  The 

snow  was  2  to  4  ft.  deep,  depending  on  whether 
it  lay  in  exposed  or  sheltered  places.  Surface 
frost  ranged  from  a  few  inches  to  5  ft.  in 
depth,  and  the  ice  on  the  surface  of  the  ground 
was  often  4  ft.  thick.  Most  of  this  ice  was 
formed,  and  was  being  continually  increased, 
by  the  alternate  overflowing  and  freezing  of 
surface-water  passing  over  what  in  summer  is 
quite  wet  swampy  ground. 

Drilling  commenced  on  November  25, 1912, 
and  ceased  on  March  12,  1913.  Below  are 

given  the  temperatures  in  degrees  Fahrenheit 
for  this  period  as  taken  daily  at  8  a.m.  with  a 
tested  mercurial  thermometer. 

Date  of  November  December    January      February  March 
Month  In  Degrees  Fahrenheit. 

1  -29-4       -22  -25 

2  -27        0       -U  -28 

3  '  -25       -27       -10       -29 
4  -27-2  -20  -26 
5  -27       -12  -27  -10 
6  -25-2  -  6  0 
7  -29        0  -  1  -10 
8  -29        0  -  3  0 
9  -27       -17  25  5 
10  -29  -27  19        8 
11  -27  -24  -  5         8 
12  -27  -24         3        10 
13  -37  -38  -  5 
14  -36  -15  -35 
15  -37  -39  -32 
16  -38  -33  -32 
17  -39  -33  -18 
18  -25  -32  -31 
19  -18  -30  -36 
20  -17  -20  -35 
21  -25  -30  -28 
22  ^2  -28  -10 
23  -^2  -28  -  3 
24  -15  -30  -10 
25  -  7  -10  -35  -27 
26  -22  -13  -20  -28 
27  -11  -32  -27  -34 
28  -27  -36  -28  -10 
29  -30  -37  -19 
30  -32  -22  -26 
31  -28       -29 

Averages    -21 '5     -28      -22       -16       -  9 

On  December  22  and  23  the  mercury  in  the 
thermometer  froze,  but  a  spirit  thermometer 
three  versts  distant  from  our  camp  registered 

45°  below  zero.  At  no  time  during  the  first 
two  and  a  half  months  was  the  mercury  ob- 

served to  be  above  zero,  although  on  a  few 
stormy  days  it  rested  at  that  point.  During 

this  period  of  the  shortest  days  the  tempera- 
ture rose  by  noon  slightly  above  the  morn- 

ing reading,  frequently  not  more  than  10  de- 

grees. 
The  first  drill  began  work  on  November  25 

and  the  second  on  December  16,  and  both  con- 
tinued until  March  12.  Collectively  the  two 

machines  were  in  commission  193*5  days  and 
drilled  3347  ft.  (178  holes)  at  a  cost  of  14'4d. 
per  foot  for  actual  hire  of  labour  and  horses.'" The  following  table  shows  the  distribution  of 
time. 

Calendar  Feet         Feet 
Days  for  per  day   per  hour 

Operation  both  drills  %      per  drill   per  drill 

Drilling      123;5  63  7  272  3'3 
Putting  on  pipe         5'6  2'9 
Pulling  pipe         9'6  5'0 Clearing  away  snow  and  brush 

around  holes          3'5  18 

Moving  from  hole  to  hole         5'5  2'8 
Moving  from  Ime  to  line         60  3'1 
Lost  time  while  drilling         3'6  I'S 

Total  time  in  field         157'0  Sl'l  21'3  2'6 

Moving  camp  (twice)     3'5  I'S 
Lost  time,  account  storms    ...  17'0  8[8 
Lost  time,  account  holidays...  lO'O  5'2 

Lost  time,  resting  crews       6'0  3'1 

Totals          36'5  18'9 

Grand  totals        193'5        lOO'O  17"3  2'1 
Divide  by  2  to  get  actual  number  of  days  for  each  drill- 

Two  4-inch  Empire  drills  with  the  ordinary 

tools,  excepting  horse-power  attachment  and 
pulling  stand,  were  used.  Dispensing  with 
these  two  heavy  parts  lessened  the  total  weight 
of  the  drill  considerably.  Thus  much  time 

was  saved  in  moving  (the  pulling-stand  is  an 
unwieldy  burden  in  the  soft  snow),  with  no 
hindrance  in  the  drilling  operations  attaching 
to  the  absence  of  these  two  devices.  A  com- 

mon wooden  pole,  4  inches  in  diameter,  sup- 
ported by  the  pulling-chain  looped  from  the 

outer  edge  of  the  platform,  was  substituted  for 
the  horse- power  attachment.  In  pulling  the 
pipe  the  wooden  driving-ram  was  used  as  a 
fulcrum  and  replaced  the  iron  pulling-stand, 

*lThis  cost  includes  all  expenses  in  the  field  except  the  salary 
and  subsistence  of  the  engineer  in  charge.  No  account  is  taken 
of  the  original  outlay  on  the  drill  or  the  transport  of  the  equip- 

ment. These  vary  in  each  case,  but  they  are  readily  ascertain- 
able.— Editor.] 43 
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and  the  lever  was  used  either  with  the  pulling- 
head  or  the  puUing-chain  as  the  height  above 
ground  of  the  pile-column  demanded.  Each 
drill  had  a  sheet-iron  bucket  (of  24  in.  diam. 
and  IS  in.  deep)  in  which  to  heat  water  for 
drilling  and  panning.  Two  galvanized  tubs 
28  in.  diam.  were  used  in  sampling,  one  being 

the  fire.  No  difficulty  was  experienced  in  keep- 
ing the  rods  free  of  ice  ;  in  fact,  the  heat  from 

the  water  in  the  casing  and  the  proximity  of 
rods  to  the  fire  when  not  in  use  resulted  in  ice 
forming  on  them  infrequently.  Some  ice 
formed  on  the  platform,  but  a  few  blows  with 
a  hammer  on  the  platform  when  it  was  taken 

off,  to  add  more  pipe, 
kept  the  surface  of  it  in 
such  good  shape  that  the 
men  had  no  difficulty 
in  maintaining  their  bal- 

ance. The  lengths  of 

pipe  were  warmed  at  the 
fire  and  the  threads  lu- 

bricated with  a  mixture 

of  graphite  and  oil  be- 
fore being  used.  Be- 
fore beginning  opera- 
tions it  was  thought  a 

large  tent  over  the  drill 
would  be  necessary  as 

protection    against    the 

Pulling  Casing. 

placed  under  the  end  of 

the  wooden  dump  -  box 
and  the  other  for  the 
panner.or  man  who  did 
the  panningof  samples. 

The  drilling  opera- 
tions were  the  same  as 

in  summer  with  the  fol- 
lowing exceptions  :  hot 

water  was  used  in  drill- 
ing and  to  wash  out  the 

sand  -  pum  ps  and  to  keep 
the  sample-box  free  of 
ice.  Live  coals  occa- 

sionally thrown  under 

the  sample-box  tub  kept 
it    free    of    ice.       The 

panning-tub  was  placed  close  to  the  fire  used 
in  heating  water,  and  the  water  in  it  was  kept 
at  a  comfortable  temperature  by  throwing  out 
abudketfulof  the  too  cold  and  adding  hot  water 
as  required.  Very  hot  water  in  the  tub  was 
avoided  because  the  steam  arising  therefrom 
interfered  with  panning.  The  sand-pumps 
and  drill-rods  when  not  in  use  were  placed  near 

liotating  with  Horte. 

severe  cold,  especially  when  accompanied  by 
wind;  but  this  was  found  unnecessary.  It  was 
proved  that  with  slight  winds  no  protection 
was  necessary,  and  with  fairly  strong  winds  a 
small  tarpaulin  placed  on  two  upright  sticks 
broke  the  force  of  the  wind  to  the  panner. 
Strong  winds  were  nearly  always  accompanied 
by  snow,  and  only  in  such  weather  was  work 
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found  to  be  impossible.  Intense  cold  did  not 
stop  operations.  On  several  days  during  the 
first  half  of  the  morning  the  work  was  carried 
on  successfully  in  temperatures  around  the 
freezing  point  of  mercury. 

Koreans  manned  one  drill,  and  a  mixed 
crew  of  Russians  and  Koreans  the  other.  A 
horse  was  used  on  each  drill  for  rotating.  It 

was  intended  to  have  7  men  daily  on  each  ma- 
chine, but  fatigue  and  sick- 
ness often  brought  the 

crews  down  to  6,  and 
sometimes  to  5,  labourers 
on  each  drill. 

The  average  time  work- 
ed per  day  was  8  hours 

20  minutes.  During  De- 
cember and  January  the 

hours  of  daylight  were 
less,  and  although  the  drills 
operated  from    8  a.m.  to 

took  place  in  good  light.  Where  the  distance 
to  work  exceeded  f  of  a  mile  (and  this  was 

more  often  the  case  than  not)  '  lunch  '  was taken  in  the  field.  Holidays  caused  a  loss  of 

only  5  days,  an  exceedingly  small  loss  in  a 
country  notorious  for  the  number  of  holidays 
on  its  calendar. 

Given  the  testing  in  summer  of  this  same 

area,  which  is  then  quite  wet  and  swampy,  un- 

DriUing  at  Low  Temperature. 

5  p.m.,  this  was  only  possible  with  the  aid  of 
lanterns,  both  morning  and  evening.  It  was 
found  impossible  to  pan  by  lantern  light,  and 
when  lanterns  were  in  use  the  samples  (for 

each  foot)  were  allowed  to  collect  until  they 

could  be  panned  by  daylight.  No  attempt 
was  made  to  crowd  the  work,  more  attention 

being  paid  to  obtaining  a  proper  sample  than 

to  increase  the  daily  footage.  As  far  as  pos- 
sible the  work  was  arranged  so  that  the  pann- 

ing of  the  gold-bearing    portion  of  the  hole 

doubtedly  much  more 
time  than  in  winter 
would  be  required,  and 
some  difficulty  would  be 
experienced  in  moving 
the  drills.  The  machines 
were  shifted  from  place 

to  place  with  little 
trouble.  Ordinarily,  in 

making  long  moves,  each 
drill  was  carried  on  a 
one-horse  sled  and  in 

one  instance  an  entire  drill  was  hauled  on  a 

dog-sleigh.  The  average  distance  the  drills 
were  moved  between  the  lines  of  holes  was 
6083  ft.,  and  the  average  time  consumed  per 

move  per  drill  was  2  hours  5  minutes.  In 

moving  from  hole  to  hole  the  drill  was  carried 
on  the  backs  of  the  labourers  and  the  average 

time  per  move  per  drill  was  less  than  17  minu- 
tes. One  man  on  each  drill  was  occupied 

most  of  the  time  in  breaking  a  path  to  the 
next  hole,  in  clearing  away  snow  and  brush 
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around  the  hole,  and   in   cutting   wood   and 
thawing  snow  for  water. 

Usually  a  hole  was  dug  through  the  frost- 
bearing  portion  of  the  top  material  before  the 

pipe  was  started,  but  where  this  frozen  layer 
was  thicker  than  two  feet  time  was  saved  by 

drilling  the  remainder  of  the  layer.  By  using 

plenty  of  hot  water  and  employing  the  drill- 
bit  below  the  end  of  the  casing  frequently,  not 
much  difficulty  was  experienced  in  getting 
through  the  frozen  part.  In  several  instances, 
where  ice  covered  the  ground,  water  flowed 
from  the  hole  excavated  through  the  ice  and 

caused  difficulty  in  wedging  the  pipe  to  a  ver- 
tical position,  and  often  it  was  found  easier  in 

such  cases  to  have  the  men  hold  the  platform 

and  pipe  upright  until  the  pipe  had  been  sunk 
to  a  sufficient  depth  to  give  it  stability. 

The  cast-steel  handles  sent  out  with  the 
drills  caused  considerable  trouble  and  delay 

by  crystallizing  in  the  severe  frost  and  snapp- 
ing short.  Wooden  handles,  made  of  white 

birch,  were  substituted ;  these  worked  satis- 

factorily and  were  not  so  cold  to  the  men's hands. 

In  dressing,  convenience  was  found  as  im- 
portant as  warmth.  Long  coats  and  too  many 

garments  made  it  impossible  to  move  about 
easily  and  quickly.  It  was  found  that  if  the 
head  and  extremities  were  well  protected,  an 

extra  pair  of  heavy  trousers  and  a  short  fur- 

lined  jacket  over  one's  ordinary  costume  kept 
the  body  warm.  Fur  caps  with  flaps  coming 
well  down  on  the  neck,  and  covering  all  but 
the  eyes,  nose,  and  mouth,  were  a  necessity. 
A  long  woollen  muffler  proved  better  around 
the  neck  than  a  fur  collar.  Fur  mittens  were 
used  while  travelling,  but  leather  ones  were 
more  convenient  for  handling  tools.  A  little 
practice  made  it  possible  to  keep  all  but  the 

fingers  dry  in  panning,  and  after  each  opera- 
tion the  hands  were  dried  on  a  towel  and 

warmed  at  the  fire.  By  keeping  the  back  to 
the  wind,  and  the  hands  well  down  in  the 

panning-tub  (which  is  facilitated  by  keeping 
the  water  low  in  the  tub),  little  trouble  was 
experienced.  However,  the  hands  will  crack 
unless  treated  every  day  or  two  with  glymiel 
jelly  compound,  or  some  other  preparation. 
Experience  quickly  teaches  that  it  is  well  to 
avoid  picking  up  anything  metallic  with  bare 
hands.  Although  nothing  serious  may  result 
from  such  a  frost-bite,  it  is  painful,  especially 
if  the  frost  is  severe  enough  to  take  the  skin. 
Native  deer-skin  hoots  with  dog-skin  socks 
are  excellent  for  going  through  the  light  dry 
snow,  but  around  the  drill  and  fire  the  com- 

mon   Russian    felt  boots   are    warmer,  keep 

dryer,  and  are  not  so  easily  injured  by  sharp 
sticks,  stones,  or  the  fire. 

The  Loetschberg  Tunnel. 

On  June  28  the  Loetschberg  tunnel  pene- 
trating the  Bernese  Alps  was  opened  for  rail- 

way traffic.  This  is  the  fifth  of  the  great 
railway  tunnels  driven  through  the  Alps.  The 
first  was  the  Mont  Cenis,  betv.'een  France  and 
Italy,  7o  miles  long,  commenced  in  1857  and 
completed  in  1871.  Next  came  the  St. 
Gothard,  9i  miles  long,  commenced  in  1872 
and  completed  in  1881,  connecting  Lucerne 
with  the  Italian  lakes.  The  Arlberg,  connect- 

ing Lake  Constance  with  the  Tyrol,  is  6^  miles 
long,  and  took  3  years,  from  1880  to  1883,  to 
build.  The  longest  of  all  is  the  Simplon,  12i 
miles  long,  between  the  head  of  the  Rhone 
valley  and  the  Italian  lakes,  commenced  in 
1893  and  completed  seven  years  ago.  The 
Loetschberg  tunnel  forms  part  of  the  new 
railway  between  Thun  and  Brieg,  the  latter 
being  at  the  mouth  of  the  Simplon.  This 
tunnel  is  9  miles  long.  The  north  entrance  is 
3940  ft.  above  sea-level,  and  the  south  4000 
ft.,  while  the  summit  of  the  tunnel  is  4081  ft. 
above  the  sea.  At  first  it  was  designed  to 
accommodate  only  a  single  line  of  rails,  but 
subsequently  the  plan  was  altered  for  double 

track.  In  cross-section,  the  tunnel  is  20'7  ft. 
high,  25  ft.  wide  on  the  road-bed,  and  28  ft. 
wide  at  the  springing  of  the  semi-circular  arch. 
As  regards  the  geology,  the  northern  end  is  in 
calcareous  Tertiary  rocks,  the  southern  in 
crystalline  schists,  and  the  central  portion  in 
granite.  x\n  unexpected  accident  occurred 
when  the  tunnel  had  been  driven  a  little  more 
than  li  miles  from  the  northern  entrance.  A 

cleft  full  of  water  and  detritus  was  here  en- 
countered, and  the  inrush  was  so  sudden  and 

severe  that  not  only  were  25  workmen  over- 
whelmed but  6000  ft.  of  the  tunnel  was  filled 

with  debris.  There  was  no  alternative  but  to 
block  the  tunnel  with  a  wail  33  ft.  thick  at  a 

point  4675  ft.  from  the  portal,  and  to  make  a 
deviation,  thus  adding  half  a  mile  to  the  total 
length.  The  driving  of  the  tunnel  was  done 
from  both  ends.  At  the  northern  end,  Meyer 

drills  were  used,  and  Ingersoll-Sergeant  drills 
at  the  southern  end.  The  power  for  oper- 

ating the  air-compressors  was  purchased  from 
hydroelectric  installations.  The  trains  are  to 
be  hauled  by  electric  locomotives.  It  was 
found  that  the  electric  haulage  at  the  Simplon 

was  highly  advantageous  in  the  improvement 
of  ventilation,  and  that  the  conditions  were 
much  better  than  at  the  Gothard,  where  steam 
locomotives  are  still  used. 



HOMESTAKE  AND  WASP 

Two  low-grade  gold   mines.      Remarkable  achievements. 

By  JESSE  SIMMONS. 

HOMESTAKE. — With  the  ending  of  1912 
the  Homestake  Mining  Company  closed  the 

35th  year  of  its  existence,  making  it  memor- 
able by  recording  in  that  twelve-month  the 

greatest  yield  of  gold  in  its  history.  During 
the  year  $6,600,953  was  produced,  making 
the  total  $110,000,000.  In  1912  the  dividends 
amounted  to  $1,310,400,  swelling  the  grand 
total  to  $28,000,000.  Homestake  shares  have 
a  par  value  of  $100  each,  and  for  many  years 
the  dividend  has  been  at  the  rate  of  $6  per 
share  per  year.  Commencing  with  January, 
1913,  the  rate  was  raised  to  65  cents  per  share 

per  month  or  $7*80  per  annum.  In  addition 
to  this,  the  shareholders  were  in  March  given 
a  stock  dividend  of  15%.  Maintaining  the 
same  dividend  rate,  the  disbursements  for 

1913  will  be  $1,916,460.  Further,  the  com- 
pany paid  a  bonus  of  7%  to  its  employees  at 

the  end  of  1912,  at  a  cost  of  about  $200,000. 
When  it  is  considered  that  this  accomplish- 

ment comes  from  working  ore  yielding  less 

than  5  dwt.  gold  per  ton,  the  result  is  recog- 
nized as  truly  remarkable. 

Amalgamation  and  cyanidation  are  used  in 

the  recovery  of  the  precious  metals,  the  com- 
bination of  processes  yielding  94%  of  the  as- 

say-value. The  ore  is  raised  in  cars,  holding 
one  ton,  which  are  trammed  short  distances, 
100  or  200  feet,  to  the  gyratory  crushers. 
These  machines,  which  are  16  in  number,  of 

the  pattern  known  as  Gates  No.  6,  are  oper- 
ated by  individual  motor-drives,  a  35  hp.  motor 

being  belted  direct  to  each  crusher.  From  the 
bins  into  which  the  crushed  ore  drops  it  is  con- 

veyed to  the  stamp-mills  either  by  trains  oper- 
ated by  compressed-air  locomotives,  or,  as  at 

the  De  Smet,  by  belt-conveyor. 
There  are  6  stamp-mills,  with  a  total  of 

1000  stamps,  in  which  are  reduced  4200  tons 
of  ore  daily,  the  crushed  ore,  which  will  pass 
a  2i-inch  ring,  being  fed  direct  to  the  stamps. 
Dropping  90  times  per  minute  from  a  height 
of  8  inches,  these  stamps,  with  an  average 
weight  of  850  lb.,  work  in  a  narrow  mortar, 
which  is  closed  on  three  sides.  The  screen 

used  is  a  diagonal  slot,  with  an  opening  0"022 
by  0'5  inch.  Extensive  amalgamation  plates 
are  used,  in  the  newest,  the  Amicus  mill,  there 
being  a  total  of  621  sq.  ft.  of  plate-area  to 

each  10  stamps.  On  these  plates  72%  of  the 

gold  in  the  ore  is  recovered.  Back-geared 
motors  of  25  hp.  are  used  to  operate  the  stamps, 
one  of  these  motors  being  belted  direct  to  the 
bull  wheel  on  the  cam-shaft  serving  10  stamps. 

From  the  3  mills  at  Lead,  containing  a  total 

of  640  stamps,  the  pulp  is  piped  to  the  re- 
grinding  plant,  where  rough  classification  in 
cones  removes  8%  of  the  material,  which  is  fed 
to  3  tube-mills  (two  are  5  by  18  ft.  and  one  is 

5  by  14  ft.)  and  amalgamated  later.  The  prin- 
cipal duty  of  this  plant  is  to  grind  the  coarse 

material  that  has  passed  through  broken  bat- 
tery-screens, etc.  Uniting  with  the  main  flow 

of  pulp,  the  whole  is  piped  to  an  extensive 
system  of  Merrill  classification  cones,  where 
the  sand  and  slime  are  separated,  each  going 
to  a  treatment  plant.  Of  the  weight  of  ore 
crushed  in  the  stamp-mills,  57%  is  treated  in 
the  sand-plants  and  41%  in  the  slime-plant, 
there  being  thus  a  deficiency  of  2%,  believed 
to  be  mechanical  loss  of  slime. 

Sand- treatment  plants  are  two  in  number, 
one  at  Lead  and  one  at  Blacktail,  each  situ- 

ated so  that  the  product  comes  to  it  by  gravity. 
The  single  slime-plant  is  at  Deadwood,  to 
which  the  pulp  also  comes  entirely  by  gravity. 

In  the  sand-plants  the  process  consists  essen- 
tially of  dewatering  the  pulp,  aerating,  leach- 

ing with  solution  of  sodium  cyanide  and  pre- 
cipitation by  the  Merrill  zinc-dust  method. 

The  ores,  according  to  Messrs.  Clark  &  Shar- 
wood,  contain  ferrous  compounds,  and  to  over- 

come the  deleterious  effect  on  cyanide  solu- 

tions, frequent  and  thorough  aeration  is  re- 
quired. The  treatment  of  sand  at  these  plants 

costs  30  cents  per  ton. 

At  the  slime-plant  are  installed  28  Merrill 
presses,  each  of  which  makes  a  cake  4  by  6 
feet  by  4  inches,  and  as  each  press  contains 
92  frames,  the  content  is  calculated  at  25  tons 
per  charge.  The  cycle  of  operations  beginning 
with  the  filling  and  ending  with  the  sluicing  of 
the  residue  consumes  7h  hours,  and  includes 

periods  of  aeration,  contact  with  solution,  and 
washing.  Zinc-dust  precipitation  is  used.  The 
total  cost  averages  28  cents  per  ton  of  slime. 

The  aggregate  mining,  millmg,  and  general 

expenses  were  $2"958  per  ton,  and  as  the 
1,528,923  tons  milled  yielded  an  average  of 

47 
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$4'3174  per  ton,  there  was  an  apparent  profit 
of  $1*359  per  ton.  The  proved  ore  reserve 
consists  of  1 5,000,000  tons,  and  the  probable  ore 
is  estimated  at  40,000,000  tons  in  addition. 
The  Homestake  maintains  its  own  machine- 

shop,  foundry,  lime-kiln,  saw-mills,  and  at 
Spearfish  a  hydro-electric  plant,  from  which 
power  to  operate  all  of  the  crushers,  stamps, 
mine  pumps,  and  surface  plants,  is  obtained. 
At  Hanna,  the  source  of  the  water-supply,  is 
a  steam-driven  pumping  plant,  which  raises 
the  water  over  a  divide  382  ft.  high.  From 
the  top  of  this  divide  the  water  flows  in  a  steel 
pipe  to  Englewood,  where  600  hp.  is  developed 

of  soil,  shale,  and  loose  sandstone.  This  over- 
burden is  shaken  by  blasts  of  black  powder 

and  trammed  to  the  waste  dump.  On  the 

north  side  of  the  open-cut,  where  the  over- 
burden is  the  heaviest,  a  steam  shovel  is  in 

use  for  filling  the  cars,  and  a  small  electric 
winding  engine  draws  them  to  the  dump. 
When  the  top  of  the  ore  is  cleaned,  a  hole  is 
drilled  almost  vertically,  by  air-drills,  at  a 
point  which  gives  the  hole  a  burden  of  a  cube, 
the  faces  of  which  are  roughly  20  ft.  The  hole, 
after  being  chambered  3  or  4  times,  is  loaded 
with  as  many  as  50  kegs,  of  251b.  each,  of 
black  powder,  the  explosion  of  which  breaks 

THE    HOMESTAKE  MINE    AND    LEAD    CITY. 

for  use  in  conjunction  with  the  supply  from 
the  Spearfish  plant. 

Although  35  years  old,  this  mine  is,  as 
Superintendent  T.  J.  Grier  recently  remarked, 

just  reaching  its  prime,  and  much  greater  ac- 
complishments may  confidently  be  anticipated 

for  the  next  35  years  of  its  life. 
Wasp. — By  the  payment  of  dividends  upon 

the  treatment  of  ore  yielding  less  than  $2  per 
ton,  the  Wasp  No.  2  mine,  near  Deadwood, 
is  rapidly  becoming  famous  for  making  a  pro- 

fit on  what  would  be  considered  waste  at  many 
properties.  Probably  nowhere  else  is  the  total 
cost  of  mining,  milling,  and  general  expense 

kept  below  S 1  "25  per  ton  for  regular  operations 
spread  over  hjng  periods. 

At  this  property  the  ore  deposit,  a  bed  of 
Cambrian  (juartzite  19  to  20  feet  thick,  lying 
almost  horizontal,  is  covered  with  a  few  feet 

as  much  as  5000  tons  of  ore.  Fully  two-thirds 
of  this  broken  ore  is  small  enough  to  be 
shovelled  or  lifted  by  hand  into  the  cars,  or 
skips,  and  the  rest  is  blasted  with  dynamite, 
small  air  hammer-drills  being  used  for  the 
drilling.  The  skips,  holding  5  tons  each,  are 
drawn  up  an  incline  a  distance  of  less  than 
2000  ft.  to  the  top  of  the  mill,  where  they 

dump  automatically  into  bins  above  the  crush- 
ers. The  maximum  grade  of  this  incline  is 

1  in  10,  and  the  average  is  5  in  100.  A  52  hp. 
electric  winding  engine  is  in  use  for  drawing 
these  skips  to  the  mill.  All  of  the  mining 
work  is  in  the  open  air,  and  is  done  during  the 
day  time.  A  portion  of  the  ore  is  taken  to  the 
mill  at  night. 

From  the  bins  above  the  crushers  the  ore 

is  drawn  to  two  No.  6  Gates  machines,  ele- 
vated 38  ft.,  and  passes  through  two  No.  4 
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Gates  crushers.  It  is  thus  reduced  to  pass  a 

1-in.  ring,  and  drops  to  a  bin  of  500  tons  ca- 
pacity. From  this  bin  shaking  feeders  de- 

liver it  to  2  sets  of  14  by  36  in.  McFarlane 
rolls,  passing  which  it  is  elevated  40  ft., 
screened,  the  oversize  returned  to  two  similar 
size  rolls,  their  product  elevated  and  screened, 
the  oversize  returning  to  the  same  rolls.  The 

screens  are  2  by  7  ft.  in  area,  and  are  con- 
structed of  No.  8  steel  wire  having  a  rect- 
angular opening  i  by  f  inch.  The  portion 

passing  the  screens  drops  to  a  bin  of  700  tons 
capacity,  from  which  it  is  charged  dry  by  a 

system  of  18-inch  troughing  belt-conveyors  to 
any  one  of  6  leaching  vats.  The  porous  na- 

ture of  the  ore,  and  the  fact  that  the  principal 

gold  content  has  been  found  to  lie  along  cleav- 
age planes,  makes  fine  crushing  unnecessary 

in  order  to  secure  a  commercially  profitable 
extraction  of  the  gold.  The  leaching  vats  are 
circular,  32  ft.  diameter,  and  12  ft.  deep.  Dur- 

ing the  filling  of  a  vat,  cyanide  solution  of  a 
strength  of  5  lb.  KCN  per  ton  is  added,  and 
as  soon  as  the  vat  is  full  of  both  ore  and  solu- 

tion, the  valve  in  the  bottom  is  opened  and 
solution  drawn  off  as  fast  as  it  is  added  at  the 

top.  At  the  end  of  12  hours  the  supply  is 
shut-off,  and  6  hours  later  the  charge  is  fairly 
dry.  During  this  treatment  120  tons  of  solu- 

tion has  come  in  contact  with  the  charge  and 
60%  of  the  total  recovery  has  been  effected. 
The  charge  is  given  further  treatment  with  7 
washes  of  weak  solution  (2i  lb.  KCN  per 

ton),  each  of  which  consists  of  50  tons  of  solu- 
tion. A  wash  with  water  concludes  the  treat- 
ment, and  the  vat  is  discharged  by  men 

shovelling  it  through  the  gates,  4  in  number, 
in  the  bottom  of  the  vat,  under  which  are  laid 
tracks  for  cars  holding  2500  lb.  of  the  residue. 
In  7  to  8  hours  time  7  men  will  empty  a  vat 
at  a  labour  cost  of  5  cents  per  ton,  the  men 
being  paid  $3  per  day. 

Zinc-shaving  is  used  as  a  precipitant,  and 
the  precipitate  is  melted  three  times  in  each 
month.  The  entire  plant  is  operated  by  elec- 

tricity, the  power  being  purchased  at  a  cost 
approximating  $100  per  hp.  per  year.  Miners 

are  paid  $3'50  and  shovellers  $3  per  day. 
Mill-men   are   paid   a  similar  scale. 

During  1911,  160,860  tons  of  ore  was 
treated  for  a  yield  of  $286,160.  Mining  costs 

for  that  period  were  53"48  cents,  milling  66'82c., 
and  general  4'35  c.  per  ton,  a  total  of  $1*2465. 
Dividends  were  $60,000.  In  1912  the  yield 
was  $308,174  from  158,840  tons,  an  average 

of  $1*94  per  ton.  Operating  profits  in  this 
year  were  $115,000,  of  which  $85,000  was 
disbursed  in  dividends. 

1—5 

Petroleum  in  Papua. 

The  report  on  the  occurrence  of  coal,  petro- 
leum, and  copper  in  Papua,  or  British  New 

Guinea,  made  by  J.  E.  Carne,  has  been  pub- 
lished by  the  Department  of  External  Affairs 

of  the  Government  of  the  Commonwealth  of 
Australia.  The  information  relating  to  the 
discovery  of  petroleum  in  that  territory  is  of 
interest.  In  August  1911,  Garnet  H.  Thomas 
and  Lewis  Lett,  two  engineers  in  the  employ 
of  the  British  New  Guinea  Development 

Company,  were  on  an  expedition  undertaken 
with  a  view  of  investigating  the  question  of 

establishing  saw-mills,  when  they  discovered 
a  gas  spring  at  Opa,  near  the  mouth  of  the 
river  Vailala.  Previously  to  this,  in  June  of 
the  same  year,  E.  McGowan  and  H.  Swanson, 
two  gold  prospectors,  had  detected  traces  of 
oil  in  the  same  neighbourhood,  but  did  not  re- 

port their  discovery  to  the  official  authorities 
until  November.  Mr.  Carne  gives  the  full 
details  of  the  correspondence  relating  to  these 
two  discoveries.  He  reviews  the  previous 
records  relating  to  the  existence  of  oil  and  gas 
in  Papua,  but  he  considers  the  work  of 
Thomas  and  Lett  to  constitute  the  first  active 
incentive  to  systematic  investigation.  He 
proceeds  to  describe  his  visit  of  inspection. 
He  found  no  oil  at  the  gas  wells  of  Opa  and 
Akauda,  where  the  mud  through  which  the 

gas  escaped  was  highly  saline.  He  then  pro- 
ceeded to  examine  an  oil  seepage  to  which  his 

attention  had  been  drawn  by  the  natives. 
This  occurs  in  the  bed  of  a  small  creek  near 

its  junction  with  the  Vailala  river.  The  oil 
comes  from  alternating  beds  of  sandstone  and 

mudstone  which  are  overlaid  by  10  ft.  of  allu- 
vium. Plant  remains  are  found  in  the  upper 

sandstone.  The  strike  and  dip  of  these  rocks 
indicate  the  limb  of  an  anticline.  Shortly 
afterward  another  seepage  was  discovered  by 

Richard  Hill  about  three-quarters  of  a  mile 
away.  The  samples  collected  by  Mr.  Carne 
were  sent  to  Sydney  to  be  tested,  and  the  re- 

port by  the  analyst,  J.  C.  H.  Mingaye,  shows 

that  the  light  oils  are  absent ;  20'8%  consisted 
of  burning  oils  distilled  below  300°  C,  74"2% of  intermediate  and  lubricating  oils  with  solid 
hydrocarbons,  and  5%  coke.  The  specific 

gravity  is  0'97.  The  surface  indications  at Vailala  are  not  favourable,  but  it  is  worth 
noting  that  the  indications  at  one  of  the 
Sumatran  oilfields  were  no  better.  The  heavy 
oil  is  apparently  the  residuum  of  a  lighter  oil 
from  which  the  volatile  constituents  have 

escaped,  and  it  is  probable  that  lighter  oils 
will  be  found  at  lower  levels,  even  if  not  in 
the  bed  from  which  the  seepage  oil  escaped. 



THE  FUTURE  OF  THE  RAND 

Estimates  of  an  independent  engineer.      Abstract  from  volummous  report. 
A  valuable  forecast. 

By  G    A.  TROYE. 

THE  published  information  regarding  the 

gold-producing  companies  on  the  Rand 
usually  consists  of  a  balance-sheet  and  a 

review  of  the  last  year's  operations,  supple- 
mented by  the  chairman's  speech.  The  latter 

has  frequently  expressed  thoughts  that  were 

fathered  by  a  wish,  and  many  past  prognosti- 
cations have  proved  to  exhibit  a  wide  dis- 

crepancy with  realization. 
These  notes  and  statistics  aim  at  a  fair  and 

true  representation  of  future  probabilities. 
Although  the  task  of  preparing  forecasts  is 
beset  with  the  greatest  difficulties,  and  actual 
reserves  are  usually  but  two  years  ahead  of 
the  mill,  a  thorough  and  extended  knowledge 

of  the  industry's  past  history,  the  careful  con- 
sideration of  decreasing  assay  -  values  with 

depth,  a  comparison  with  results  on  adjoining 

properties,  in  short,  an  observance  of  all  fac- 
tors, and  above  all,  an  unbiased  and  well  bal- 

anced judgment,  should  enable  one  to  see 
clearly  ahead. 

One  of  the  difficult  points,  over  which  no 
control  can  be  exercised,  and  one  that  upsets 
all  calculations,  is  an  abrupt  change  of  policy 
in  mining   methods.     To  instance  a  case  in 
point :  The  City  Deep  plant  was  designed  for 
an  annual  capacity  of  about  850,000  tons.    In 

August,  110  stamps  crushed  41,500  tons,  cor- 
responding to  750,000  tons  per  annum  with 

the  full  complement  of  200  stamps.     Since 
September  1912,  the  mine  has  supplied  150 
stamps,  reducing  the  stamp  duty  from  15  tons 

to  1 1  tons  per  day,  the  management  contend- 
ing that  finer  screening  and  less  tube-milling 

is  more  profitable.     This  contention  has,  so 
far,  not  been  confirmed  by  results,  but  that  is 
beside  the  question,  the  main  issue  being  that 

a  radical  change  of  stamp-duty    completely 
changes  all  calculations  about  expected  pro- 

fits and  total  extent  of  operations. 

.Another  disturbing  element  is  'selective' 
mining,  and  consequent  milling  of  higher 
grade  ore  than  the  reserves  indicate.  Apart 
from  upsetting  estimates,  it  may  be  men- 

tioned that  the  working  costs  are  correspond- 
ingly increased,  as  is  illustrated  by  City  Deep 

and  East  Kand  results,  indicating  that  the  ex- 
pected advantages  are,  to  a  great  extent,  unreal. 

All  the  valuations  are  based  on  a  10%  dis- 
count factor.  This  should  certainly  be  a 

minimum  when  one  can  only  look  a  couple  of 
years  ahead,  for  most  of  the  surprises  in  the 
older  sections  of  the  Rand  have  been  of  an 

adverse  nature.  To  those  who  prefer  to  pin 
their  faith  to  present  production  as  the  sole 
precedent,  the  statistics  will  convey  a  reliable 
clue. 

A  list  of  the  dividend-paying  companies  is 

appended : 
Di\  idend-Paving  Companies. 

1909  1910  1911  1912 
%  %  %  % 

Bantjes     —  —  —  Hi 
Brakpan    —  —  —  40 
Champ  D'Or       7h  20  Sh  10* 
City  &  Suburban       5  5  Hi  15 

City  Deep    —  —  —  12i 
Cons.  MR    —  8|  8j  5 
Crown  Mines    —  120  110  HO 
Durban  Roodepoort    55  55  40  25 
Durban  Roodepoort  Deep  ...  15  7h  5  10 
E.  R.  P.  M    40  40  30  25 
Ferreira   600  300  200  50 
Ferreira  Deep    524  55  45  42i 
Geldenhuis  Deep    —  35  30  15 
Ginsberg    25  20  25  32i 
Glencairn    10  5  5  5 
Jumpers    10  40  40  5 

Jupiter       5  —  —  5 
Knight  Central    —  5  —  — 
Knights  Deep    30  35  27*  10  (3  mos.) 
Langlaagte  Estate    20  20  15  15 
Main  Reef  West     25  22j  15  5  (6  mos.) 
May  Consol    40  40  40  25 
Meyer  &  Charlton-       45  45  40  60 
Modder  li    —  —  —  20 
New  Goch    10  15  12j  — 
New  Heriot    80  80  80  80 
New  Kleinfontein    25  224  174  12* 
Xe%v  Modder    —  2li  25  15  (6  mos.) 
New  Primrose    55  60  70  55 
New  Rietfontein    10  10  5  74 
New  Unified    20  10  15  20 
Nourse  Mines    25  20  15  10  (6  mos.) 

Princess  Estates    20  20  5  — 
Randfontein  Central    —  —  —  5 
Robinson    30  30  27* 
Robinson  Deep    35  274  324 

Roodepoort  U  M.R    174  5  —  — 
Rose  Deep    25  40  40  45 

Salisbury    —  15  5  — 
Simmer  &  Jack    174  20  15  74  (6  mos.) 
Van  Ryn    45  45  45  224  (6  mos,) 
Village  Main    70  70  70  70 
Village  Deep    15  10  10  174 

Vogelstruis  Estate    10  —  —  — 
W.  R.  Consols       3i  —  —  — 
Witwaiersrand  (Knight's)    35  35  35  35 
Wit.  Deep    50  50  35  25 
Wolhuier    15  10  15  174 

In  estimating  the  divisible  profits  likely  to 
be  earned  hereafter  on  the  Rand,  all  doubtful 

factors  have  been  eliminated.  The  problem- 
atical dividend  payers,  namely.  Jumpers,  Main 

Reef  West,  New  Goch,  Luipaardsvlei,  Prin- 
cess Estates,  Roodepoort  United  Main  Reef, 50 
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Simmer  Deep,  Vogelstruis  Estates,  and  West 
Rand  Consols  have  been  treated  as  negligible. 

If  no  untoward  conditions  arise  in  1913  the 

dividend-earners  should  pay  out  /"S, 550, 000. In  1915  some  of  the  older  contributors  will 
be  compelled  to  reduce  their  distribution. 
Against  this,  Geduld,  Knight  Central,  Apex- 
Benoni,  Cinderella  Con.,  Government  Areas, 
Springs  Mines,  and  Van  Ryn  Deep  will  gradu- 

ally enter  the  list,  and  it  is  estimated  that  the 

year's  result  will  exceed  £^8,400, 000. 
Five  years  later,  in  1920,  the  City  &  Subur- 

ban, Ginsberg,  Glencairn,  New  Primrose, 
New  Unified,  Robinson,  and  Village  Main 
Reef  will  either  have  ceased  to  exist,  or  be  in 

their  last  stages.  On  the  other  hand,  Apex- 
Benoni,  Cinderella  Con.,  Geduld,  Government 
Areas,  Knight  Central,  Modder  Deep,  Springs 
Mines,  and  Van  Ryn  Deep  should  be  in  full 
swing.  The  dividends  should  approximate 
^6,000,000  in  1920. 

Again,  five  years  later,  at  about  1925,  sev- 
eral more  of  the  old  dividend-payers  will  have 

to  be  eliminated  from  the  estimate,  namely. 
East  Rand  Proprietary,  Ferreira  Deep,  New 

Heriot,  Rose  Deep,  Simmer  &  Jack,  and  pos- 
sibly Van  Ryn.  The  Modder  Deep  and  new 

far  east  Rand  companies  will  make  some 
amends,  but  dividends  will  be  reduced  to  about 
;^5,500,000. 

In  1930  only  seventeen  of  the  present  pro- 
fit-earners will  have  survived,  and  their  divi- 

dends will  then  total  about  ;^4,000,000,  to 
which  can  be  added,  at  least,  ;^  1,000, 000  from 
Cinderella  Con.,  Geduld,  Government  Areas, 
Modder  Deep,  Springs  Mines,  Van  Ryn  Deep, 
and  possibly  Daggafontein  and  Cloverfield. 

In  1935  about  16  companies  will  be  in  evi- 
dence ;  in  1940,  about  a  dozen,  among  which 

the  Cinderella  Consolidated,  Crown  Mines, 
Geduld,  the  mines  on  Modderfontein,  Rand- 
fontein  Central,  and  possibly  one  or  two  new 

companies  on  the  far  East  Rand  may  be  ex- 
pected still  to  produce  a  substantial  amount  of  • 

gold,  but  it  is  to  be  feared  that  the  end  will 
then  be  in  sight. 

The  foregoing  forecast  has  been  deduced 

from  a  carefully  prepared  schedule  of  all  divi- 
dend-paying companies  year  by  year,  and  the 

aggregates  represent  a  fairly  accurate  state- 
ment of  what  may  yet  be  expected  from  the 

Rand  gold  industry. 
The  dividends  will  probably  represent  a 

fifth  or  less  of  the  total  output  in  the  years  to 
come,  and  the  forecast  indicates  that  a  score 

of  years  hence  some  ̂ 25,000,000  may  be  ex- 
pected from  the  mines  annually.  This  means 

that  the  equivalent  of  hundreds  of  millions 

won  from  the  earth  will  be  put  into  circulation 
in  South  Africa,  thus  providing  the  means  for 

expanding  agricultural  and  industrial  enter- 
prise. Moreover  it  is  certain  that  base-metal 

mining  will  gradually  begin  to  flourish,  and 
will  be  directed  from  Johannesburg.  Coal, 
iron,  and  notably  tin,  copper,  as  also  nickel, 
are  bound  to  become  important  factors.  Of 
the  last-named  metal  little  is  generally  known 
here,  but  prospecting  is  now  in  progress  on  a 
deposit  that  looks  quite  as  promising  as  Sud- bury. 

Attention  may  be  directed  to  the  apparently 
drastic  view  expressed  on  the  future  pros- 

pects of  the  East  Rand  Proprietary.  It  should 
be  borne  in  mind  that  development  on  the  old 
Angelo  Deep,  as  well  as  on  the  neighbouring 
Knight  Central,  Simmer  East,  Simmer  Deep, 

and  Jupiter,  has  consistently  revealed  abnor- 
mally decreasing  richness  of  the  orebody  as 

greater  depth  has  been  attained.  It  is  also 
apparent  that  the  East  Rand  Proprietary  will 
still  owe  a  considerable  debenture  debt,  ex- 

ceeding one  million  sterling,  when  the  four 
original  outcrop  mines  are  exhausted  ;  it  is  to 
be  feared  that  the  position  will  show  no  great 
improvement  on  the  expressed  opinion,  and 

the  speculative  factor  will  be  no  more  valu- 
able than  in  the  parallel  case  of  the  Simmer Deep. 

In  conclusion,  it  should  be  stated  that  the 
statistics  are  taken  from  the  Chamber  of 

Mines  records,  and  are  sometimes  at  variance 

with  the  companies'  published  reports.  The 
discrepancies  are,  however,  insignificant,  and 
do  not  affect  the  general  aspect. 

The  accompanying  statement  gives  the  life 

of  the  principal  mines  and  the  share -values 
as  on  January  31,  1913.  The  denomination 
of  the  shares  is  £l,  except  where  noted  other- 
wise. 

Life  Share-value 
Mine                            Years  Shillings 

Brakpan    30  80 
City  &  Suburban  (£4)       7  60 
City  Deep     30  64 
Con.  Langlaagte    18  42 
Con.  Main  Reef    40  20 
Crown  Mines  (10s.)    30  100 
East  Rand       5  30 
Geldenhuis  Deep     25  20 
Ferreira  Deep      7  60 
Heriot      9  90 
Meyer  &  Charlton    17  80 
Modderfontein  New  (£4)     36  230 
Nourse       18  33 
Robinson  (£5)        5  60 
Robinson  Deep    13  42 
Rose  Deep    11  49 
Village  Deep    18  25 
Wolhuter          9  17 

[The  following  paragraphs  have  been  se- 
lected by  the  editor  out  of  the  mass  of  calcu- 

lations and  observations  made  by  Mr.  Troye 
in  the  report  to  which  the  foregoing  pages 
served  as  an  introduction.] 
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Brakpan. — Dip  about  8  degrees.  A  stop- 
ing- width  of  58  inches  brings  the  tonnage  to 
25,000  per  claim.  To  check  this,  the  writer 
has  measured  all  the  stopes  on  the  mine-plan 
completed  at  June  30,  1912,  with  a  planimeter, 
and  finds  that  1,218,770  square  feet  have  been 
stoped, resulting  in  amilledtonnageof  528,169. 
The  number  of  square  feet  stoped  represents 

20'9385  claims,  and  that  into  the  tonnage 
milled  equals  25,225  tons  per  claim  on  13 

months'  actual  results.  Allowing  10%  off  for 
future  contingencies,  it  is  safe  to  figure  on 
22,500  tons  per  claim.  On  the  assumption 
that  25%  of  the  mine  is  unprofitable,  or  left  as 

pillars,  etc.,  the  total  contents  can  be  esti- 
mated at  nearly  20,000,000  tons,  which,  divided 

by  675,000  tons  per  annum,  equals  a  life  of 
close  on  30  years. 

The  profit  per  ton  for  the  12  months  ending 
June  30,  1912,  averaged  lis.  per  ton.  Milling 
with  160  stamps  at  the  rate  of  675,000  tons 
annually,  this  equals  about  50%  on  the  issued 
capital.      Present  developments   indicate  an 

even  higher  rate  of  profits,  but  on  results  to 
date  the  present  value  of  the  stock  is,  on  a 

100/  w:_    9-42691  X  ;^375,000  ̂   g^ lO/o  basis,  ^^Q^QQQ  9+s. 

[Owing  to  the  recent  developments,  of  a 
less  rosy  character,  Mr.  Troye  has  reduced 
the  estimate  of  share-value  to  80s.,  as  stated 
in  a  letter. — Editor]  . 

City  &  Suburban.  —  Stoping-width  on 
South  Reef  and  Main  Reef  Leader  is  100 

inches,  dip  32^  percentage  of  Main  Reef 

stoped  during  last  five  years  about  25?'o.  Nett 
claim  tonnage  at  40,000  equals  a  total  of 
6,200,000  tons,  of  which  4,200,000  tons  were 
mined  at  end  of  1911,  leaving  2,000,000  tons 

plus  about  25%  Main  Reef,  say  2,500,000  tons 
in  all.  On  an  annual  basis  of  320,000  tons, 

the  mine's  life  will  extend  to  1920. 
The  present  lowest  level  is  4300  ft.  on  the 

incline.  From  there  to  the  southern  boundary 

is  2400  ft.,  but  the  property  ends  in  a  point, 
and  an  exchange  of  ground  is  necessary.  At 

present  only  40%  of  the  ore  reserve  is    at- 

JJ/-  21000000 

S(^-  20000.000 

4Sf-  I6.00O.00O 

10/-    4.000,000 

£/■     2000.000 

5  '^  .oi  .5 

IJIAUHA.V  mWWl.sa   HKSVLTS   on   the   HAND:    TONS  MILLED. 
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tacked,  the  balance  being  obtained  from  old 
workings  and  Main  Reef,  but  this  can  only 

last  for  a  part  of  the  mine's  remaining  life. 
The  profit  for  six  months  ending  June  30, 
1912,  is  ;^147,593,  but  £26,888  of  this  was 
gold  reserve.  Allowing  for  decrease  in  grade 
at  lower  levels,  which  is  certain,  as  the  ore  of 
the  southern  neighbour,  the  City  Deep,  is  of 
lower  grade  and  averaged  2s.  3d.  per  ton  less 
for  6  months  ending  June  30,  1912,  than  the 

City  &  Suburban  ore,  also  allowing  for  profit- 
tax,  renewals,  etc.,  it  is  reasonable  to  assume 
an  average  divisible  profit  of  about  60%  on 
340,000  shares  at  ̂ l,that  is,  12s.  for  a  period 
of  from  7  to  8  years.  This,  together  with  the 
township  revenue,  represents  a  present  value 

as  can  be  seen,  the  Main  Reef  Leader  is  the 
only  profitable  orebody.  Assuming  existing 
average  dip  and  width,  32,000  tons  should  be 
won  per  claim.  Deducting  25%  for  pillars, 
faults,  and  sorting,  a  nett  tonnage  of  24,000 
perclaimremains,equal  to  a  total  of  26,000,000 
tons  on  January  1,  1912. 

The  average  grade  for  1911  was  31s.  6d., 
owing  to  large  inclusion  of  dump  ore.  Six 
months  in  1912  average  34s.  6d.  per  ton.  The 
profit  averaged  8s.  in  1911,  and  lis.  6d.  in 
1912.  At  present  it  is  12s.  6d.  110  stamps 
are  now  crushing  470,000  tons  annually,  there- 

fore the  present  complete  plant  of  200  stamps 
should  crush  850,000  tons.  At  that  rate,  the 
life  will  be  30  years,  and  assuming  an  average 

JOHANNESBURG 

Jap*^r 

of  60s.  per  share  on  a  10"o  interest  basis  on 
July  1,  1912. 

City  Deep. — The  length  of  the  mine  is 
9700  ft.  on  the  strike,  and  south  of  the  Nourse, 
11,800  ft.  On  the  dip  some  34  levels  will  be 
sunk,  each  having  250  ft.  of  backs.  The  aver- 

age dip  is  38^,  and  the  stoping-width  57  in. 
The  mine  is  operated  from  two  main  shafts 
4000  ft.  apart ;  the  western  shaft  is  3500  ft. 

from  the  boundary.  Last  year's  operations 
show  that  284,000  tons  were  mined  from  Main 
Reef  Leader,  and  only  1500  tons  from  Main 
Reef,  and  500  tons  from  South  Reef.  The 
reserve  at  the  end  of  1911  was  2,080,000  tons 
of  8T  dwt.  ore,  57  inches  wide  ;  of  this,  16,000 
tons  was  South  Reef.  The  percentage  of  pro- 

fitable ore  on  the  Main  Reef  Leader  was 

94*55% ;  on  South  Reef  only  1172%  proved profitable.     These  data  indicate  that,  as  far 

profit  of  10s.  per  ton,  after  allowance  for  pro- 
fit-tax, etc.,  the  present  value  of  30  annual 

payments  discounted  at  10%,  amounting  to 
^425,000  per  annum,  is  ̂ 4,000,000,  and  the 
share  value  64s.  Given  good  labour  condi- 

tions, it  is  likely  that  the  market  will  value 

these  shares  some  25%  higher  than  the  intrin- 
sic merits  appear  to  warrant. 

Consolidated  Langlaagte. — The  number 
of  intact  reef-claims  is  425  at  this  date  ;  8%  of 
this  area  is  north  of  the  dike.  The  ore  re- 

serve at  the  end  of  1911  was  400,000  tons  at 

5"9  dwt.  north  of  the  dike,  and  1,220,000  tons 
at  8*2  dwt.  south  of  the  dike.  Allowing  for 
machine  -  stoping,  the  average  ore -width  of 
47  in.  will  be  exceeded,  and  the  average  re- 

covery can  be  assumed  at  29s.  At  an  average 
tonnage  of  23,000  per  claim,  a  total  of  94 
million  tons  is  assured.     The  new  plant  will. 



JULY,    1913 
55 

consist  of  100  stamps  of  1900  lb.  and  10  tubes, 

capable  of  dealing  with  540,000  tons  per  an- 
num, and  giving  the  mine  a  life  of  18  years. 

The  profit  for  the  34  years  ending  June  30, 
1912,  was  ;^352,800  for  943,500  tons  crushed, 
equal  to  7s.  6d.  per  ton.  The  profit  for  the 
six  first  months  this  year  averaged  8s.  3d.  per 
ton.  With  the  larger  tonnage  to  be  treated, 
and  the  much  higher  grade  south  of  the  dike, 
a  better  profit  can  be  safely  expected,  but  at 
only  7s.  6d.  per  ton,  the  shares  are  worth  35s. 
when  discounting  the  18  annual  dividends  at 
10%.  Every  shilling  per  ton  for  the  18  years 
makes  each  share  more  valuable  to  the  extent 

of  4s.  8d.,  and  as  it  is  probable  that  the  profit 
will  fully  reach  9s.  per  ton,  the  share-value 

figure  at  just  under  40,000,  or  sufficient  to  meet 
the  anticipated  milling  capacity  of  200,000 
tons  monthly  for  a  period  of  10  years.  The 
1278  claims  south  of  the  dike  can  be  assumed 
to  extend  the  life  an  additional  20  years. 

The  yield  since  the  amalgamation  in  July 
1909  has  averaged  about  84  dwt.  per  ton,  but 
the  ore  reserve  at  the  end  of  1911  stood  at  10 

million  tons  of  71  dwt.  ore,  a  decrease  of  0"35 
dwt.  on  the  previous  year.  The  general  man- 

ager draws  attention  to  this  by  the  casual  re- 

mark :  "  This  falling  off  was  only  to  be  ex- 
pected." With  the  increased  development  of 

the  western  and  southern  areas,  the  value  of 
the  ore  reserve  is  gradually  becoming  more 
indicative  of  the  average  grade  throughout  the 

^ 
Sca/e    of  Mi/es 
         Ourcrop 

may  be  expected  to  be  42s.  in  1913.  It  is 
assumed  that  the  floating  debt  and  outstanding 

debentures  will  be  redeemed  by  annual  pay- 
ments of  about  ̂ 25,000,  as  the  Johannesburg 

Consolidated  Investment  Co.  will  only  be  too 
glad  to  retain  this  safe  investment. 

Crown  Mines. — The  haulage  of  the  nor- 
thern section  has  been  concentrated  to  two 

shafts  commanding,  respectively,  the  eastern 
and  western  sections.  About  half  the  ore 
mined  comes  from  the  South  Reef.  The  Main 
Reef  Leader  contributes  45%  and  the  Main 

Reef  nearly  6%.  The  South  Reef  stoping- 
width  averages  62  in..  Main  Reef  Leader  60 

in.  The  dip  in  the  615  claims,  as  yet  unex- 
ploited,  in  the  northern  section,  may  be  taken 

as  25°.  Neglecting  the  Main  Reef,  and  de- 
ducting 25%  for  unworkable  ground,  as  well 

as  16%  for  sorting,  the  milling  tons  per  r'aim 

property.  Assuming  an  average  of  64  dwt., 

an  extraction  of  95'6%,  or  27s.  3d.,  and  a  cost 
of  17s.  6d.  per  ton,  a  profit  of  9s.  to  10s.,  or 

/"l, 200, 000  yearly,  may  be  expected.  De- 
ducting the  profit-tax  /"l 20,000,  debenture  in- terest j^50,000,  claim  rental  ̂ 20,000,  leaves 

about  one  million  sterling,  excluding  deben- 
ture redemption.  At  any  rate  dividends  ap- 

proximating 100%  are  probable,  and  the 
1,880,212  issued  shares  valued  at  £^.  15s. 

each  and  aggregating  /"l 2, 69 1,430,  will  earn 
a  profit  of  7'88%.  On  a  10%  basis,  30  annual 
payments  of  ;^1,000,000  represent  the  foUow- 

.9*42691  X;^1,000,000_ 
ing  present  value  :- 

■£^. 

1,880,212 
East  Rand. — The  four  original  outcrop  pro- 

perties, namely,  Driefontein,  Angelo,  Comet, 
and  Cason,  aggregating  851  claims,  have  fur- 

nished practically  all  the  milling  ore  to  date. 
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The  Blue  Sky  and  deep-level  areas,  that  is, 
Driefontein  Deep,  Angelo  Deep,  plus  612 
claims  south  of  the  same,  and  Hercules,  are  of 
doubtful  value.  The  developments  to  date 

show  an  uncommonly  low  percentage  of  pay- 
ors. A  level  driven  practically  from  east  to 

west  at  about  1000  ft.  south  of  the  northern 

boundary  showed  no  single  500-ft.  stretch  of 
pay-ore,  and  again  of  the  1,679,000  tons  de- 

veloped in  the  Angelo  Deep,  only  371,000,  or 
22%,  is  reported  profitable,  and  the  average  of 

this  pay-ore  is  only  5'6  dwt.,  the  remaining 
1,307,000  tons  averaging  2' 5  dwt.  In  the 
Blue  Sky,  97%  is  unprofitable,  the  limit  being 

taken  at  4'3  dwt.  over  a  stoping-width  of  55 inches. 

Our  present  knowledge  precludes  the  in- 
clusion of  any  claim-area  outside  the  four  out- 

crop properties.  Past  results  show  that,  of 
28^  million  tons  developed,  12i  million  tons 
had  been  milled,  and  a  reserve  of  6,329,000 
tons  of  7  dwt.  ore  was  in  the  mine  on  January 

1,  1912.  Thus  two-thirds  of  the  ore  in  the 
outcrop  mines  has  been  profitable.  The  312 
claims  worked-out  averaged  40,000  tons  each; 
therefore,  the  reserve  and  unprofitable  ore  con- 

tents are  contained  in  349  claims,  and  190 
claims  remained  intact  in  January  1912.  Of 

these,  two-thirds  or,  say,  127  claims,  may  be 
regarded  as  containing  5  million  tons  of  pay- 
ore,  making  the  total  remaining  tonnage  in  the 
four  outcrop  mines  11  million  tons.  Allowing 
for  sorting,  the  life  of  the  outcrop  mines  will 
be  five  years,  when  crushing  at  the  present  rate. 

Disregarding  the  deep-level  area  and  Blue 
Sky  claims  as  unprofitable,  so  far  as  past  in- 

vestigations indicate,  the  outcrop  properties 
may  be  expected  to  yield  an  average  grade  of 
31s.  6d.,  with  21s.  6d.  working  cost,  and  a 
profit  of  10s.  per  ton.  The  gross  revenue  will 
approximate  ;^1,000,000  per  annum,  from 
which  must  be  deducted  profit-tax  ̂ 90,000, 
debenture  interest  ̂ 75,000,  debenture  redemp- 

tion from  1914  ̂ 100,000,  capital  expenditure 
estimated  by  Ross  Skinner  at  ̂ 300,000  for 
immediate  requirements,  renewals,  deprecia- 

tion, etc.,  leaving  sufficient  for  a  30%  dividend. 
When  the  outcrops  are  worked  out,  the  com- 

pany will  probably  have  difficulty  in  earning 
sufficient  to  redeem  the  debentures  and  pay 

interest.  The  share-value  can,  therefore,  only 
be  legitimately  based  on  the  5  payments  of 
30%,  which,  discounted  at  10%,  is  22s.  9d., 
and  including  speculative  possibilities,  the 
value  is  25  to  30  shillings  per  share. 

New  Modderfontein.  —  The  dip  varies 
between  17'  and  40'^.  The  ore  is  from  3  to  9 
ft,  wide.     Fast  results  indicate  that  the  aver- 

age contents  per  claim  approximate  23,000 
tons.  Deducting  the  3,512,000  tons  milled  to 
December  31,  1912,  a  balance  of  rather  more 
than  20  million  tons  was  left  intact  at  that 
date.  On  a  milling  basis  of  550,000  tons  per 
annum,  this  should  last  till  1950,  that  is,  fully 
36  years.  It  appears  reasonable  to  assume 
that  similar  conditions  to  those  existing  at 
present  may  be  maintained.  A  glance  at  the 
statistics  reveals  the  fact  that  the  actual  divi- 

dends for  the  past  six  months  are  sufficient  to 

pay  9'8%  on  the  market-value  of  the  shares  at 
^"12.  16s.  3d.  without  allowing  for  amortiza- tion. Assuming  an  average  dividend  of  30%, 
or  ;^420,000,  for  the  remaining  36  years,  and 
discounting  these  annual  payments  at  respec- 

tively 8%  and  10%,  the  present  value  would 
be  respectively  ;^14  and  iTH-  10s.,  according 
to  the  rate  of  interest  one  expects.  It  is 
probable  that  increase  of  stamping  power  will 
yet  improve  the  position,  and  a  50%  profit  may 
readily  be  earned,  at  least  for  a  time. 
Randfontein  Central.  —  The  probable 

ore  is  impossible  to  determine.  There  are  five 

parallel  '  reefs,'  all  reported  profitable,  and  the 
life  of  the  mine  should  be  of  considerable 

duration.  The  last  six  months'  profits  were 
ir495,393,  against  ̂ 391,007  for  the  first  six 

months  of  1912,  an  improvement  of  ̂ "104, 387. The  ore  reserve  at  the  beginning  of  1913  is 

6,350,780  tons,  at  6"8  dwt.,  that  is,  an  average 
well  above  the  grade  milled  in  1912.  752 
stamps  crushed  2^  million  tons,  whereas  the 
capacity  of  the  1000  stamps  is  over  3  million 
tons.  Taking  the  year  1912  as  a  precedent, 
there  appears  to  be  no  reason  why  the  future 
annual  profit  should  fall  short  of  one  million 
sterling.  Allowing  for  profit-tax,  loan,  and 
debenture  interest,  and  their  redemption,  a 

sum  of,  at  least,  ̂ 524,212,  should  be  avail- 
able for  distribution  at  the  rate  of  1 2i%.  After 

the  loan  and  debenture  liquidation,  such  pro- 
fits will  of  course  increase  and  the  shares  may 

be  regarded  as  worth  30s.  This  valuation  may 
have  to  be  amended  when  more  is  known  of 
the  future  mine  development. 

Robinson. — It  is  probable  that  theGovern- 
ment  made  a  close  estimate  as  to  life  when 

fixing  the  payments  of  an  annuity  of  ̂ 46,576 
for  5i  claims  as  six  years  from  September  30, 
1911.     The  profits  will  probably  continue  to 
decrease,  as  they  are  doing  now.     A  rough 
estimate   brings  the  remaining  dividends   to 
^2,000,000,  and  the  period  of  operations  to 
December   1916.     On  that   basis,  the   share 

,      .    3T6987  X  /500,000,..^,.  .f.^  ̂ ^  . 
va  ue  IS   ^   that isoUs.  each, 

550,000 
with  a  10"i.  discount  factor. 



DREDGING  FOR  TIN   IN  THE   MALAY  STATES 

A  Description  of  the  Steam-driven  Pump  Dredge  at  the  North  Tambun  mine,  Perak. 

By  ALEXANDER  COLLEDGE 

THE  working  of  tin  deposits  by  pump 
dredging  is  being  successfully  conducted 
in  the  Federated  Malay  States,  with 

dredges  designed  according  to  Australian  and 

European  methods.  Though  steam-power  is 
usual,  some  of  these  dredges  use  gas  engines 

with  gas-producer  plants  placed  on  the  pon- 
toon ;  others  are  driven  by  electricity.  While 

the  gas-driven  plant  cannot  always  be  recom- 

I  would  draw  attention  to  two  recent  papers 
in  the  Quarterly  Journal  of  the  Geological 
Society,  Vol.  LXVI  (1910)  and  Vol.  LXVIII 
(1912),  by  the  Government  Geologist.  A  care- 

ful study  of  these  papers  will  indicate  the  con- 
ditions and  the  difficulties  governing  the  suc- 
cessful exploitation  of  tin  gravel.  In  Perak, 

the  bedrock  is  almost  invariably  a  hard  crys- 
talline limestone  of  Carboniferous  or  Permo- 

TYPICAL   KINTA    BEDROCK. 

mended,  in  time,  no  doubt  with  due  attention 

to  balancing,  and  to  designing  suitable  pon- 
toons, it  will,  in  most  cases,  replace  steam  for 

the  smaller  plants.  Adoption  of  electric  power 

usually  entails  capital  expenditure  rarely  com- 
mensurate with  the  life  of  a  small  property. 

For  large  undertakings,  where  several  dredges 
are  contemplated,  a  Diesel-electric  scheme 
with  high-tension  current  taken  direct  to  the 
barges,  would,  in  spite  of  the  initial  cost,  per- 

haps be  the  most  economical  arrangement. 
The  geological  features  of  the  tin  districts 

in  the  Malay  States  have  often  been  described. 

Carboniferous  age,  and  it  is  usually  irregular 

in  form,  with  sharp  pinnacles,  which  are  fre- 
quently visible  above  the  ground  level.  Num- 

erous holes  and  crevices  exist  ;  these  are  likely 
to  contain  cassiterite  naturally  concentrated. 
The  deposits  vary  in  depth  from  a  few  feet  to 
over  200  feet ;  they  contain  logs  and  boulders, 

and,  in  most  cases,  the  clay  is  of  varying  con- 
sistence. The  cassiterite  is  found  as  worn 

angular  grains  varying  in  size  from  slime  to 
large  cubes.  In  some  cases  other  minerals, 

notably  wolfram,  are  associated  with  the  cas- 
siterite.   The  profitable  deposits,  locally  called 
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*  karang,'  are  covered  with  several  feet  of  over- 
burden, which  it  is  generally  necessary  to  re- 

move and  treat  with  the  '  karang.'  These  con- 
ditions are  unfavourable  for  the  operation  of 

the  bucket-dredge,  and  the  sluicing  pump- 
plant  seems  the  only  form  of  dredging  that 
can  be  adopted. 

By  the  use  of  powerful  hydraulic  giants  it 
is  possible  to  break  the  gravel  from  the  bank 
and  clean  the  bedrock  in  an  efficient  manner. 

No  grab  or  bucket  could  reach  the  crevices  or 
work  close  to  the  base  of  the  irregular  pin- 

nacles in  the  same  way  as  the  hydraulic  jet. 
Also  the  clay  in  its  passage  down  the  race  to 

the  sump  and  through  the  gravel-pump  to  the 
sluice-boxes  is  subjected  to  attrition  and  pudd- 

ling, which  tend  to  liberate  the  cassiterite. 
The  deposit  of  the  North  Tambun  company 

has  a  mean  depth  of  40  feet.  There  is  prac- 
tically no  overburden,  and  the  average  content 

of  the  'karang  '  is  approximately  3  lb.  tin  oxide 
per  cubic  yard.  The  cassiterite  is  mostly 
found  in  a  hard  blue  clay,  which  makes  wash- 

ing difficult. 
Under  favourable  conditions,  that  is,  moder- 

ate depth,  friable  material,  and  a  good  water- 
supply,  the  working  cost  based  on  conditions 
as  they  are  today  in  the  Malay  States  should 
not  exceed  6d.  per  cubic  yard,  but  owing  to 
the  necessity  of  employing  manual  labour  to 

break  the  clay  from  the  bank,  it  has  been  im- 
possible to  reduce  the  working  cost  below  one 

shilling  per  cubic  yard.  This  includes  pro- 
vision for  amortization,  and  also  European 

supervision.  The  highest  yardage  attained  is 
67  cubic  yards  per  hour. 

In  commencing  operations  an  excavation, 

or  'paddock,'  was  made  and  carefully  levelled, 
and  on  this  the  pontoon  and  machinery  were 
erected.  The  deposit  is  cut  from  the  bank  in 

the  usual  way  by  hydraulic  giants,  water  be- 
ing supplied  from  a  turbine  pump.  The  gravel 

is  washed  down  a  race  to  the  sump,  from 

which  the  gravel -pump  elevates  it  to  the 
sluice-boxes.  Clay  that  is  too  hard  to  remove 
by  the  giants  is  cut  out  by  hand.  When 
necessary  to  move  the  plant  the  paddock  is 
flooded  and  the  dredge  floated  to  a  new  site, 
previously  levelled.  Limestone  pinnacles  or 
other  obstructions  interfering  with  the  free 
passage  of  the  dredge  are  blasted  and  removed. 
The  gravel-pump,  in  the  present  position  of 
the  plant,  works  against  a  total  head,  suction 
and  delivery,  of  75  ft.,  and  the  gravel  is  ele- 

vated into  a  hopper  built  over  a  grizzley  14  ft. 

long  and  10  ft.  wide,  set  at  an  angle  of  45'. 
The  grizzley  bars  are  of  taper  section  and  the 
spacing  washers  give  an  opening  of  1  in.  at 

the  top  and  li  in.  at  the  bottom.  Clay-balls 
and  stones  are  removed  on  the  screen  and  fall 

into  a  steel  chute,  along  which  they  are  car- 
ried by  a  jet  of  water  (obtained  from  a  3  in. 

branch  in  the  turbine-pump  delivery)  to  a 
heap,  where  they  are  allowed  to  weather,  and 
are  afterward  washed.  The  undersize  from 

the  grizzley  falls  on  to  an  adjustable  baffle, 
which  divides  the  current  equally  between  two 
sluice-boxes,  each  8  ft.  wide  and  150  ft.  long. 
Strips  of  hard-wood  each  3  by  2  in.  are  fitted 
across  the  sluice-boxes  into  grooves  spaced 
about  14  ft.  apart.  Thece  riffles  are  built-up 
as  the  concentrate  accumulates.  The  sluice- 
boxes  are  carried  on  substantial  framing  and 
are  made  off  in.  steel  plates.  In  this  country, 
however,  it  is  better  to  build  these  boxes  of  local 
hard-wood.  The  sluice-boxes  are  streamed- 

down  every  three  to  four  weeks,  and  the  con- 

centrate first  roughly  cleaned  in  a  '  lanchute  ' (a  Chinese  contrivance),  after  which  it  is 

finally  cleaned  in  a  W'illoughby  machine. This  machine  has  an  action  similar  to  that  of 

a  hand-jig,  except  that  no  pulsating  current  is 
used,  a  rising  current  of  water  being  admitted 

at  intervals  by  a  hand-gate. 
By  making  suitable  arrangements  for  re- 

turning the  water  used  in  hydraulicking,  a 
small  amount  of  outside  water  is  sufficient  to 

make  up  losses  by  evaporation  and  leakage. 
At  the  North  Tambun  mine  the  water  flows 

through  a  series  of  settling-dams  and  flumes 
to  a  final  clarifying  dam  fitted  with  a  pressure- 
box,  to  which  is  attached  the  suction-pipe  of 
the  hydraulicking  pump.  At  this  point  the 

water  is  quite  clear  and  is  returned  at  a  pres- 
sure of  20  lb.  to  the  pump-suction.  This  sett- 
ling system  extends  over  20  acres.  The  sett- 

ling-dams are  built  in  the  Chinese  style,  by 
tightly  ramming  alternate  layers  of  coarse 

buff"alo  grass  (laid  at  right  angles  to  the  line 
of  wall)  with  clay  and  earth.  The  bundles  of 
grass,  about  3  to  4  ft.  long,  are  laid  on  the 
wall  with  half  their  length  overhanging ;  a 

layer  of  clay  and  earth  is  then  tamped  on,  and 
the  overhanging  apron  of  grass  bent  over,  thus 
binding  the  materials  into  a  compact  mass. 
At  this  mine  these  dams,  probably  on  account 
of  the  hard  clay,  have  given  no  trouble,  but 
at  other  mines,  where  more  friable  material  is 
used, they  frequently  give  way  and  cause  great 
expense  and  inconvenience. 

Where  it  is  necessary  to  fill  the  paddock 
behind  a  dredge,  a  barrel  drain  is  frequently 
used.  This  is  usually  built  of  staves  and 
hoops  with  a  rising  shaft  in  the  tailing  paddock, 

which  is  built  higher  as  the  tailing  accumu- 
lates.    The  top  of  the  drain  is  built  a  few 



JULY,    1913 
59 

GENERAfj   VIEW  OF  NORTH  TAMBUN  PLANT. 

HYDRAULIC   GIANT   CUTTING   THE  BANK. 



60 THE    MIxXING    MAGAZINE 

inches  above  the  surface  of  the  tailing,  and 
clear  water  only  is  allowed  to  flow  over.  By 
this  method  no  benefit  is  obtained  from  any 
difference  in  elevation  between  the  point  at 

which  the  water  is  returned  and  the  hydrau- 
licking-pump  suction. 

The  gravel-pump  is  a  12  in.  Kershaw  cen- 
trifugal with  a  cast-steel  three-ported  runner 

fitted  with  chilled- iron  renewable  shoes.  A 
chilled-iron  liner  round  the  volute  and  renew- 

able door  protect  the  pump  body  from  wear. 
Chilled  iron  for  the  liners  and  shoes  is  found 

to  last  longer  than  steel,  and  is,  of  course, 

cheaper.  The  feature  of  this  type  of  gravel- 
pump  is  the  four-part  water-sealed  neck-bear- 

ing, which  is  formed  within  a  special  chamber 
bolted  to  the  pump  and  supplied  with  clear 
water  under  a  pressure  slightly  in  excess  of 
that  due  to  the  head  at  which  the  pump  is 
working.  The  efficiency  of  this  bearing  is 

apparent  from  the  fact  that  after  a  10-months' 
run,  a  close  inspection  of  the  brasses  showed 
no  wear,  and  no  fresh  adjustment  was  found 
necessary.  A  steam  primer  is  fitted  to  the 

gravel-pump  matching-piece,  which  enables 
the  pump  to  be  primed  in  a  few  minutes. 

The  hydraulicking  pump  is  a  horizontal 
four-stage  Mitchell  design,  which  gives  a  me- 

chanical efficiency  of  70%  under  full  load. 
The  inlet  and  outlet  connections  are  both  15 

in.  diameter,  and  the  pressure  at  the  giant 
nozzles  is  normally  about  60  lb.  per  sq.  in. 
The  centrifugal  pumps  are  connected  direct 

by  means  of  a  flexible  coupling  to  a  high- 
speed engine.  A  duplex  externally-packed 

ram  pump,  7|  in.  and  4i  in.  by  6  in.,  is  con- 
nected by  pipe  to  the  water- sealed  bearings  of 

the  gravel  and  hydraulicking  pumps.  It  is 
regulated  to  maintain  a  pressure  of  65  lb.  per 
square  inch. 

Power  is  furnished  by  two  high-speed  en- 
gines of  standard  type,  each  capable  of  de- 

veloping 240  brake  horse-power.  The  gravel- 
pump  engine  is  slightly  larger  than  necessary. 
There  are  two  externally-fired  dredger-type 
multitubular  boilers,  each  16  ft.  long  over  the 
tube-plates  and  5  ft.  6  in.  diameter,  with  a 
combined  heating-surface  of  2630  sq.  ft.  The 
fire-grates  are  constructed  to  burn  wood,  or 
wood  and  coal,  and  the  boilers  have  steel-plate 
casings  instead  of  outside  brick-work.  These 
casings  are  lined  with  firebrick  set  in  fireclay. 
The  working  pressure  is  160  lb.  per  sq.  in., 
and  using  mferior  fuel  (Sumatra  coal  and 
local  undried  wood,  6  cords  of  wood  to  1  ton 
of  coal)  no  difficulty  has  been  experienced  in 
maintaining  the  full  pressure  under  working 
conditions. 

The  lighting  plant  for  the  pontoon  and 
sluice-boxes  supplies  current  for  6  arc  lamps 
and  10  clusters  of  3  incandescent  lamps  of  16 

c.p.  There  are  also  two  hand-lamps  with 
flexible  cord  for  night  examination  work. 

The  pontoon  is  50  ft.  long  and  40  ft.  wide, 
and  has  a  substantial  framework  on  the  out- 

side of  20  by  8  in.  timbers.  The  intermediate 
cross  timbers,  which  carry  the  centrifugal 
pumps  and  engines,  are  of  20  by  6  in.  section, 
and  the  coping  round  the  deck  is  16  by  6  in. 
The  floor  planking  is  extra  heavy,  and  the 
wood  used  throughout  the  hull  is  selected 

Oregon  pine.  This  wood  is  not  to  be  recom- 
mended where  the  teredo  or  kindred  insect  is 

encountered,  but  it  seems  to  last  well  in  the 
Malay  States.  The  entire  hull  is  rigidly  bolted 

and  strapped,  and  a  superstructure  of  local  hard- 

wood, '  chengai,'  carries  the  corrugated-iron roof  and  housing. 

The  piping  used  for  the  gravel -pump  is 
lap-welded  galvanized  pipe  i  in.  thick  with 
flanged  joints.  The  pump  matching-piece  has 
a  renewable  liner,  but  beyond  this  no  special 

provision  against  wear  has  been  found  neces- 
sary. The  delivery-opening  on  the  gravel- 

pump  is  one  inch  larger  in  diameter  than  the 
suction,  to  allow  of  free  passage  for  solids. 

The  piping  used  for  the  hydraulicking-pump 
is  ordinary  light-rivetted,  18  in.  in  diameter 
from  the  pressure-box  to  pump-suction,  and 
16  in.  diameter  from  pump  delivery  to  a  dis- 

tributing branch,  which,  by  suitable  matching 
pieces  and  12  in.  piping,  is  connected  to  the 
two  giants,  which  both  have  an  intake  1 1  in. 
diameter. 

The  proportion  of  water  to  solid  material 
varies.  Australian  practice  indicates  15  to  20 
volumes  of  water  to  1  of  solid.  In  the  Malay 
States  as  high  as  25  to  1  is  frequently  used. 
At  North  Tambun  the  hydraulicking  pump  is 
capable  of  supplying  20  volumes  of  water  to 
1  of  solid,  but  this  is  in  excess  of  require- 

ments. The  12  in.  pump  under  75  to  80  ft. 
head  gives  a  mechanical  efficiency  of  40%. 

Thebrakehorse-power  required  for  the  gravel- 
pump  is  calculated  from  formulas  based  on  the 
total  weight  of  water  and  gravel  lifted  through 
the  required  vertical  height  plus  friction,  and 
the  mechanical  efficiency  of  the  pump.  The 

gravel-pump  will  handle  any  stone  that  can 
freely  enter  the  suction  pipe.  The  special 
design  of  the  runner  and  throat  enables  the 
pump  to  throw  up  debris  without  any  danger 
of  jamming.  .X  case  is  on  record  of  a  stone 
68  lb.  in  weight  and  measuring  19i  by  9  by 
9  in.  being  dredged  and  discharged  by  a  16  in. 

Kershaw  pump  on  a  harbour-dredge. 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper : 

June  1913  May  1913  June  1912 
£65.  4s.  6d.        £6S.  18s.  9d.      i:78.  6s.  lid. 

Prices  have  suffered  a  further  serious  re- 
lapse, with  a  decline  of  £l  per  ton.  The 

acute  depression  in  the  prices  of  securities 
combined  with  the  wide-spread  fears  of  fur- 

ther pohtical  comphcations  and  of  financial 

stringency,  have  unfavourably  affected  quota- 
tions, although  the  statistics  continue  to  show 

falling  stocks  and  undiminished  consumption. 

The  nerves  of  the  world's  bourses  are  in  a 
state  of  collapse,  after  months  of  repeated 
shocks.  Favourable  news  is  invariably  dis- 

regarded, and  every  trifling  event  of  doubtful 
portent  is  magnified  into  another  blow  to  trade. 
During  a  great  part  of  the  month  a  strike  at  the 
Nichols  plant  has  restricted  the  output  of  elec- 

trolytic copper,  but  nevertheless  the  principal 
refineries  have  felt  constrained  to  reduce  their 

price  to  15  c.  in  the  hope  of  attracting  con- 
sumers. Dealers  are  making  still  further  sac- 

rifices, reckoning  confidently  on  the  universal 
distrust  for  further  concessions,  while  con- 

sumers are  buying  with  reserve.  The  Nichols 
strike  has  given  rise  to  predictions  of  another 
decrease  in  American  stocks,  but  these  pre- 

dictions have  been  wholly  without  effect  in 
the  market. 

TIN. 

Average  prices  of  cash  standard  tin  : 

June  1913  May  1913  June  1912 
£20^.  9s.  Id.     ̂ 224.  14s.  3d.   £205.  IBs.  9d. 

The  decline  which  started  late  in  May  made 

steady  progress  during  June,  culminating  in 
demoralization  at  the  end  of  the  month.  The 

fall  amounts  to  nearly  £30  per  ten,  and  the 
backwardation  which  has  existed  for  so  many 
months  has  been  replaced  by  a  contango  of 
about  20s.  The  decline  may  go  still  farther. 
The  principal  operators  are  understood  to  be 
clearing  out  their  bull  position,  preparatory  to 
a  fresh  campaign,  and  it  is  likely  to  take  them 
some  time  to  turn  round.  These  operations 
are  detrimental  to  the  best  interests  of  the 

trade.  It  is  just  such  opportunities  as  are 

now  presented  that  should  be  seized  by  con- 

sumers, for  a  drop  of  close  on  /"50  per  ton from  the  top  brings  the  metal  down  to  a  price 
that  is  cheap,  even  if  manipulation  should 
bring  about  a  further  decline.  The  statistical 
position  at  the  end  of  June  is  quite  good,  and 
free  buying    at  the  lower    level    is    reported 

from  both  America  and  South  Wales.  Senti- 
ment, however,  in  the  prevailing  gloom,  is  not 

in  favour  of  a  higher  level  of  prices. 

LEAD. 

Average  prices  of  soft  foreign  lead  : 

June  1913  May  1913  June  1912 
;^19.  10s.  8d.      ;^18.  14s.  3d.      ̂ 17.  lis.  8d. 

The  strength  in  the  market  for  this  metal 
has  continued,  culminating  in  the  price  of 

£ll.  lOs.  being  repeatedly  paid  for  June  de- 
livery. Speculators,  however,  made  some 

heavy  sales  late  in  the  month,  and  drove  July 

lead  down  to  ̂ '1  9,  since  when  the  market  has 
reacted  to  ;^19.  15s.  sellers.  We  have  prob- 

ably seen  the  highest  of  the  market  for  some 
time  to  come,  but  no  sensational  drop  is  likely. 
Demand  shows  a  falling-off,  although  cable 
makers  are  still  ready  to  buy  large  lines.  At 
the  same  time  the  shortage  of  supplies  is  likely 
to  become  less  stringent  after  July,  as  the 
Spanish  production  should  then  be  again  in 
full  swing,  and  Australian  supplies  more 
abundant. 

SPELTER. 

Average  prices  of  good  ordinary  brands : 
June  1913  May  1913  June  1912 

;^21.  19s.  lOd.  ̂ 24.  10s.  4d.  ;^25.  lis.  lid. 
Spelter  has  continued  to  fall  persistently. 

Opening  at  ;^23  for  ordinary  brands,  by  the 
end  of  the  month  the  price  was  down  to 

;/r20.  7s.  6d.  Even  now  there  is  little  con- 
fidence, for  although  no  official  intimation  of 

a  reduction  was  made  at  the  last  meeting  of 
the  convention,  it  is  understood  that  bids  have 

been  accepted  from  consumers  at  under  mar- 
ket parities.  It  will  be  interesting  to  watch 

what  eff"ect  the  continuous  decline  in  prices 
will  have  on  the  existence  of  the  convention. 

OTHER  METALS  AND  MINERALS 

Prices  quoted  on  July  10  : 

Silver. — 27d.  per  oz. 
Platinum. — 185s.  per  oz. 
Bismuth. — 7s.  6d.  per  lb. 
Cadmium. — 3s.  3d.  per  lb. 
Aluminium. — ;^85  to  ;^90  per  ton. 
Nickel. — ^^170  per  ton. 
Antimony. — ;^31  to  ;^33  per  ton. 
Quicksilver. — £l.  10s.  per  flask. 
Manganese  Ore. — 9jd.  to  Hid.  per  unit. 
Iron  Ore.  —  Cumberland  hematite  26s. 

per  ton  at  mine.     Spanish  20s.  delivered. 
Pig  Iron.  —  Cleveland  55s.  9d.  per  ton. 

Hematite  73s.  per  ton. 
Wolfram  Ore. — 34s.  6d.  per  unit  (1%). 
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QUOTATIONS 
of  leading  minine  shares  on  the  London  Market. 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  given  in  shillings. 

GOLD.    SILVER. 
DLWIONDS. 

Rand  : 
Bantjes   
Brakpan   
Central  Mining  (f  12)   
Cinderella   
City  &  Suburban  (£4)   
Consolidated  Gold  Fields  ... 
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Crown  Mines  (10s. >   
Durban  Roodepoort   
D.  Roodepoort  Deep   
East  Rand   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   
Langlaagte  Estate   
Main  Reef  West   
Meyer  &  Charlton   
Modderfontein  B   
Modderfontein,  \ew  (£4).  .. 
Nourse   
Primrose    
Rand  Mines  (5s.)   
Robinson  {£5)   
Robinson  Deep   
Randfontein   
Rose  Deep   
Simmer  iS:  Jack   
Simmer  Deep   
Springs   
\'an  Ryn   
\'an  Ryn  Deep   
Witwatersrand  ^Knight's)... 
Witwatersrand  Deep    
Wolhuter   

Rhodesia  : 

Cam  &  Motor   
Chartered   
Eldorado   
Enterprise   
Falcon  ...    
Giant   
Globe  &  Phoenix  (5s.) . 
Lonely  Reef   
Shamva   
Wanderer  (5s.)     

Others  in  South  Africa  : 

De  Beers  (£2  10s.). 

Glynn's  Lydenburg   Jagersfontein    
Premier  Diamond  (2s.  6d.)., 
Transvaal  Gold    

West  Africa  : 

Abbontiakoon  (10s,/ . 
Abosso   
Ashanti  (4s.)      
Broomassie  (10s.)  .... 
Prestea  Block  A   
Taijuah   

WrsT  Australia: 

■1  Gold  Mines     
■1  .Northern  Blocks. 

July  1 
1912 

24 

75 

200 
25 

52 
80 
23 
19 

138 

23 

23 
60 
70 

21 
38 
85 
10 
28 
13 
45 

23 

25 

90 
58 

225 

35 
38 132 

95 
50 
22 

68 
22 
i 

15 

77 

17 
55 

51 

19 

32 
28 

40 

18 

27 

37 
35 
60 

70 

3 

390 
23 120 

190 

48 

8 

24 
21 
4 20 

22 

•rw-Shoe</'5t 

June  1 
1913 

22 
78 

196 

7 
50 

51 
27 

19 

145 20 
23 
42 

60 

24 

34 

72 

10 
22 
11 
44 

24 

10 

105 

76 

260 

36 

31 
132 
60 
38 
26 

60 

14 

4 

18 

77 
30 

72 

60 

17 

31 
20 

16 

12 
17 

19 

26 

57 

54 

2 

425 

17 140 
255 

52 

6 

17 
20 
6 

13 
16 

Sons  of  Gwalla 
Yuanini   

6 7 
5 

19 
11 16 

50 60 
10 

14 
i 3 

Ij 

9 

.'<3 

60 

"> 

43 

1 

22 

i m 

July  1 1913 

20 
66 

182 
8 

50 

47 

26 
17 

136 

20 

22 
50 

60 
20 

30 
60 

9 
21 
q 

45 

23 
10 

lOO 

76 247 

31 
33 126 

60 

33 
27 

60 

12 

3 

15 

73 
30 

72 
57 
14 

30 
19 
17 
9 

15 
10 

27 
50 

46 

2 
430 16 

130 

250 
52 

6 

17 

16 

7 
12 

16 

7 
19 
15 

53 
12 

8 

57 

40 

19 

Others  in  Australasia 

Mount  Boppy    
Mount  Morgan    
Talisman   
Tasmania  Gold  (10s.)  .. 
Waihi   
Waihi  Grand  Junction-. 

America  : 

Alaska  Treadwell  (£5)   
Buena  Tierra    
Butters  Salvador     
Camp  Bird    
El  Oro     

Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   
St.  John  delRey   
Santa  Gertrudis   

Stratton's  Independence  (2s.  6d.).. 

Tomboy      •■   
Russia  : 
Lena  Goldfields   
Orsk  Priority    
Siberian  Proprietary 

India: 
Champion  Reef  (2s.  6d.) 

Mysore  (10s.)    

Nundydroog  (10s. ).'   Ooregum  (10s.)     

COPPER : 
Anaconda  (£5)   
Arizona  (5s.)      
Cape  Copper  (£2      
Chillagoe  (10s.)    
Famatina    
Great  Cobar  (£5)      
Great  Fitzroy  (5s.)   
Hampden  Cloncurry    .. 

Kyshtiin      
Messina  (5s.)     
Moimt  Elliott  (£5)   

Mount  Lyell   
RioTinto(£5)   
Spassky   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC: 

Broken  Hill : 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10  (£10)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
Zinc  Corporation  (10s.)   

TIN  : 
Nigeria: 

Bisichi     
Jos  (5s.)   
Kaduna  (Ss  )   
Xaraguia    
Nigerian  Tin     
N.  Nigeria  Bauchi   
Rayfield   
Ropp    

Other  Countries: 

.\ramayo  Francke   
Briseis     
Cornwall  Tailings   

Dolcoath    :'.   Geevor  (10s.)    
Gopeng   , 
Mawchi   

Rooiberg       Tokka   
Tronoh    

July  1 
June; 1912 1913 

26 

17 

63 

68 

43 

38 
3 1 

36 

37 
22 

18 

165 

40 

28 

16 

30 

135 

5 
17 

30 

2 

25 

82 

26 
20 

11 

120 
36 
17 

175 
42 

155 

6 

90 
3 

43 

70 

19 

115 
30 

1620 

80 

48 

135 

31 

20 

5 

17 
25 

26 

6 
19 

45 

28 
8 

37 

23 
9 

70 

32 

33 
65 

70 

160 

20 
50 

18 

14 

19 

11 

115 

6 

16 

25 

2 

27 
60 

15 

7 
10 

102 

24 

19 

145 

39 
120 

I 
1 

42 

1 

43 

65 
27 

102 
23 

1485 
72 

45 

140 
19 

35 

32 29 
60 

44 

38 

58 

37 35 

50 

32 

27 
U 7 6 

135 

49 

45 

170 155 

157 
25 27 

27 

11 

19 

17 

22 
8 

26 
39 
30 
6 

22 
148 

35 

10 

27 

19 
20 

32 

25 

39 

65 

73 

July  1 

1913 

12 

66 

35 
1 

40 

20 

155 

17 
47 

14 

15 

17 

11 

110 

5 
15 
20 
2 

26 

57 

15 

5 
10 

107 

24 

18 

135 

38 
115 

1 

38 

1 

40 

60 
29 
95 

23 

1440 

65 

40 

135 
15 

20 
7 

20 
36 

28 

5 

24 

147 

34 

8 

25 

17 
17 
32 

20 

35 

60 
67 
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PRECIS  OF  TECHNOLOGY 
Percentage  of  Recovery  from  'Porphyry'  Copper 

Ores. — In  the  Mining  and  Scientific  Press  for  June 
7,  Heath  Steele  reviews  the  statistics  of  yield  per  ton 

of  copper  at  the  great  '  porphyry  '  mines  in  the  western 
states,  namely,  Utah  Copper,  Miami,  Ray,  Nevada 
Consolidated,  and  Chino,  and  he  compares  the  figures 
of  estimated  content  of  copper  in  the  reserves  with 
those  of  the  operating  results.  The  tables  he  gives 
provide  an  indication  to  the  investor  as  to  the  actual 
amount  reported  in  the  reserve  that  can  be  extracted 
and  marketed.  The  ratio  of  course  covers  errors  in 

sampling  as  well  as  loss  in  concentration  and  smelting. 
The  companies  give  percentages  of  recovery  based  on 
the  assay  of  mill-feed,  concentrate,  and  tailing,  and 
most  of  the  public  and  many  engineers  erroneously 

apply  these  figures  as  a  basis  for  the  estimation  of  re- 
fined copper  that  will  be  obtained  from  the  estimated 

gross  contents  of  the  reserves.     To  show  that  even 

particularly  in  the  case  of  Chino,  some  oxidized  ores 
have  been  treated,  which  accounts  for  a  low  recovery. 
Nevertheless,  the  fact  remains  that  in  1912,  of  the 
437,899,000  tons  of  ore  reported  at  the  end  of  1911  by 
the  Nevada  Consolidated,  Utah  Copper,  Miami,  and 
Ray  Consolidated  companies,  and  estimated  to  contain 
an  average  of  336  lb.  of  copper  per  ton,  actual  milling 
yielded  only  204  lb.  of  refined  copper  per  ton,  or 

61 '4%  of  that  estimated.  This  is  the  result  of  milling 
10,809,000  tons  of  ore.  Consideration  has  no  doubt 
been  given  by  all  companies  to  the  possibilities  of 
errors  in  the  estimated  contents  of  the  reserves  ;  but 
whether  they  have  made  due  allowance  is  a  question 

suggested  by  the  above  facts. 
Sulphide  Ores  of  Copper. — The  paper  by  L.  C. 

Graton  and  Joseph  Murdoch,  appearing  in  the  May 
Bulletin  of  the  American  Institute  of  Mining  En- 

gineers, on  '  Some  Results  of  Microscopical  Study  of 
the  Sulphide  Ores  of  Copper,'  will  give  much  food  for 
thought  and  discussion  in  connection  with  the  primary 

Reported  in  Reserv 

  X   

End  of  year. Tons  of  ore 

reported. 

1909       90,000,000 
1910    203,500,000 
1911    301,500,000 

Per  cent  actual  recovery  : 

1910       18,000,000 
1911       18,232,000 

Per  cent  actual  recovery  : 

1910       75,096,000 
1911       77,314,000 

Per  cent  actual  recovery 

1909       29,000,000 
1910       40.360,000 
1911       40.583,000 

Per  cent  actual  recovery 

1911       54,970,000 
Per  cent  actual  recovery 

;.  Operating  Results 

  .  ,   '   
Copper  During  year  Tons  of  ore 
per  ton.  treated, 

lb. 

Utah  Copper  Company. 

35-0        1910    4,340,245 
334       1911    4,680,801 
300       1912    5,315,321 

1910,  55-6  ;  1911,  599  ;  1912,  57  4. 
Miami  Copper  Company. 

516        1911     445.036 
516        1912    1,040,744 

1911.  667;  1912,  61. 
Ray  Consolidated. 

43-4  1911        681.519 
43-4  1912     1,565,875 

1911,  506  ;  1912,  5r2. 

Nevada  Consolidated. 
400  1910    2.237.028 
340  1911     3,338.242 
33  2  1912    2,887,731 

1910,  70  ;  1911,  695  ;  1912,  66. 

Chino  Copper  Company. 
448  1912      1,122,666 

1912,  55. 

Refined  Copper 

per  ton. 
lb. 

1946 

19-95 1720 

3440 
3150 

21  90 
2220 

2810 23  60 

2190 

24-70 

those  familiar  with  mining  are  deceived  in  this  man- 
ner, Mr.  Steele  cites  a  statement  published  in  the 

Boston  News  Bureau,  on  April  13.  1911,  to  the  effect 

that,  allowing  for  all  losses,  Miami's  ore  should  yield 
37'5  lb.  copper  per  ton.  This  was  when  the  ore  was 
estimated  to  contain  516  lb.  per  ton,  and  would  mean 
a  net  recovery  of  about  73%,  and,  after  deducting 

smelter  losses,  a  mill  extraction  of  about  76'5%.  As 
a  matter  of  fact,  the  actual  net  recovery  based  upon 
the  estimated  contents  of  the  ore  in  reserve  has  been 

66"7%  in  1911.  and  61%  in  1912.  when  about  58%  of 
the  total  1911  ore  reserve  was  milled.  A  mill  extrac- 

tion of  70%  means  a  recovery  in  refined  copper  ot 

about  66'5%  of  the  mill-feed,  but  this  figure  will  make 
no  allowance  for  an  apparent  difference  in  the  esti- 

mated contents  of  the  ore  and  the  actual  results  of 
mining.     This  difference  may  be  seen  in  the  table. 

The  percentage  of  recovery  is  based  upon  the  esti- 
mated contents  of  the  ore  reported  in  reserve  at  the 

beginning  of  the  years  ;  that  is,  the  net  recovery  in 
1912  is  figured  against  the  average  contents  reported 
at  the  end  of  191 1  for  the  ore  reserve.     In  some  cases. 

and  secondary  nature  of  the  various  ore  deposits.  By 
a  long  series  of  microscopical  examinations  they  have 
found  that  in  the  great  majority  of  cases  the  type  of 
structure  will  show  whether  a  sulphide  is  primary  or 
secondary.  An  important  statement  is  that  in  no  case 
has  a  secondary  sulphide  been  observed  developing 
except  by  replacement  of  another  sulphide  mineral. 
Their  proofs  that  bornite  and  chalcopyrite  are  more 
often  primary  than  secondary  are  subversive  of  the 
general  opinion  that  these  minerals  are  nearly  always 
secondary,  and  will  obviously  delight  the  owners  of 
deposits  of  these  minerals.  The  following  minerals  of 
copper  or  associated  metals  are  considered  invariably 
primary  :  pyrite.  pyrrhotite,  tetrahedrite,  tennantite, 
sphalerite,  and  galena.  No  mineral  is  invariably 
secondary.  Of  the  sulphides  developed  secondarily, 
chalcocite  is  by  far  the  most  common  and  abundant  ; 
covellite  is  common,  but  not  usually  present  in  large 
amount ;  chalcopyrite  is  not  uncommon  but  rarely 
abundant  ;  bornite  is  rare  and  generally  sparing  in 
amount  ;  and  enargite  is  uncommon  and  insignificant 

in  quantity.  The  circumstances  determining  the  secon- 
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dary  production  of  these  minerals  are  discussed  by  the 
authors.  The  paper  is  lengthy,  containing  76  pages 
and  many  micro-photographs,  and  it  gives  in  great 
detail  the  reasons  for  arriving  at  the  conclusions  men- 

tioned above. 

Steel  for  Rock-Drills. — The  Mines  Trials  Com- 
mittee, of  Johannesburg,  has  published  a  pamphlet 

containing  a  report  of  investigations  on  rock-drill  steel 
made  by  Robert  Allen.  The  object  of  the  investigation 
was  to  determine  the  most  suitable  steel  for  use  on  the 
Rand  and  to  standardize  its  heat-treatment 

The  steels  tested  were  all  of  sizes  suitable  for  use 

with  small-piston  machines.  The  drills  were  standard- 
ized with  regard  to  their  length  and  to  the  shapes  of 

the  bits.  Drawings  of  the  latter  accompany  the  re- 
port and  are  reproduced  herewith.  The  steels  were 

classified  according  to  the  weight  lost  in  drilling,  to 
the  loss  of  reaming  efficiency,  and  to  the  general  ap- 

pearance of  the  bits  after  use. 
It  was  formerly  accepted  as  an  axiom  that  high- 

carbon  steels  were  the  most  suitable  for  rock-drills, 
but  Mr.  Allen  claims  that  while  both  these  and  alloy 
steels  require  a  more  complicated  heat-treatment,  their 
drilling  results  were  no  better  than  those  of  the  ordin- 

ary medium-carbon  steels.  Low-carbon  steels  were 
eliminated  for  obvious  reasons,  and  from  the  ordinary 
medium-carbon  steels  were  eliminated  those  that  pos- 

sessed undersirable  tendencies,  such  as  flaking,  chipp- 
ing, splitting,  undue  wear,  or  if  they  were  generally 

treacherous.  From  the  analyses  of  the  most  efficient 
steels  remaining  were  deduced  formulas  for  the  com- 

positions of  the  most  suitable  steels  for  rock-drill  pur- 
poses. In  these  formulas  the  carbon  content  varies 

inversely  with  the  size  of  the  steel  as  follows,  this 
being  one  of  the  most  interesting  discoveries  of  the 
investigation  : 

Size  of  Steel 

(a)  Larger  than  li  in.  cruciform,  or 
steel  weighing  more  than  5^  lb. 
per  foot  run   

(b)   IJ  in.  cruciform,  or  steel  of  equiva- 
lent weight   

(c)  1  in.  octagonal 

(d)  i  in.  octagonal. 

Percentage  of 
Carbon 

From  0  60 
to  0  65 

From  064 
to  069 

From  067 
to  072 

From  070 
too  73 

The  quantities  of  silicon,  phosphorus,  sulphur,  and 
manganese  recommended  are  the  same  for  all  sizes 
of  steel,  and  are  as  follow  :  silicon  between  0  05  and 
0  15%  ;  manganese  between  0  25  and  0  35%,  the  total 
manganese  and  silicon  content  not  to  e.xceed  0  40%  ; 
total  phosphorus  and  sulphur  not  over  0  035%,  the 
less  the  better  ;  alloying  element  none,  except  that 
aluminium  might  be  used  as  a  purifier  so  long  as,  in 
the  finished  steel,  the  amount  did  not  exceed  0  10%. 

As  there  appeared,  from  the  experiments,  to  be  no 
practical  difference  between  steels  of  the  same  ciiemi- 
cal  composition,  whether  made  by  the  open  hearth, 
the  crucible,  the  Swedish  Bessemer,  or  the  electric 
crucible  processes,  the  method  of  manufacture  w,is 
optional.  Hammered  (or  tilted)  steel  showed  no 

superiority  over  rolled,  therefore  for  rock-drill  pur- 
poses the  expense  of  hammering  might  be  avoided. 

For  the  heat-treatment  in  the  forging  and  sharpening 
of  drill-bits,  oil  furnaces  were  found  to  be  superior  to 
coal  forges,  and  an  oil-furnace,  specially  designed  by 

Mr.  Allen,  was  found  to  give  better  results.  We  in- 
tend to  give  details  of  this  furnace  in  a  later  issue. 

The  steels  of  the  compositions  recommended  above 
can  be  heat-treated  in  a  comparatively  simple  way, 
which  makes  a  separate  tempering  operation  unneces- 

sary. This  method  is  recommended,  and  is  here  given 
in  ex  ten  so  : 

(1.)  The  drills,  properly  cleaned,  are  heated  to  an 

orange-red  heat,  at  about  1050°  C,  this  heat  extend- 
ing a  short  distance  along  the  drill  from  the  cutting 

edge  about  li  in.  for  a  hand  drill,  2  in.  for  a  medium- 
sized  machine  drill,  and  3  in.  for  a  large  machine 
drill. 

(2.)  The  heated  drill  is  then  forged  by  rapid  ham- 
mering and  dollying  until  it  has  reached  a  dull  red 

colour — about  600°  C. — the  work  proceeding  as  quick- 
ly as  possible.  This  operation  for  a  medium  machine 

bit  should  take  from  about  45  to  60  seconds. 

(3.)  The  bit,  without  letting  it  cool  further,  is  put 
back  into  the  furnace  and  re-heated  to  a  bright  red 
colour — about  950°  C. — the  heat  extending  along  the 
bit  the  same  distance  as  before. 

(4.)  It  is  then  sharpened  and  made  to  gauge,  the 
hammering  proceeding  strongly  and  rapidly,  until  the 
bit  has  reached  a  cherry  red  colour — about  750  C. — 
the  colour  extending,  in  the  case  of  a  medium  machine 
bit,  to  about  the  line  A  B  shown  in  the  accompanying 
drawings,  when  it  is  quenched.  This  operation  with 

a  medium  machine  bit — in  the  hands  of  a  good  tool- 
smith  accustomed  to  gauging — will  take  about  45 
seconds.  Bits  made  of  1^  in.  cruciform  steel  or 
larger  should  be  quenched  by  standing  them  vertically 
on  a  knife-edge  support  in  the  water  in  the  quenching 
bath,  so  that  the  drills  stand  in  from  ̂   to  §  in.  of 
water.  Smaller  bits  may  be  quenched  by  plunging 

them  vertically  into  the  water,  and  keeping  them  mov- 
ing around  in  a  vertical  position  for  5  or  6  seconds, 

and  then  standing  the  drills  on  the  false  bottom  of  the 
quenching  bath  and  leaving  them  there  until  they  have 
become  of  the  same  temperature  as  the  water.  The 
removal  of  a  drill  from  the  quenching  bath  before  it 
is  quite  cold  is  liable  to  produce  fracture. 

Mr.  Allen  gives  the  dimensions  and  arrangements 
of  a  suitable  quenching  bath,  and  he  recommends  the 
use  of  a  thermo-telegraph  mercury  thermometer  to 
help  in  the  regulation  of  the  temperature  of  the  water 

in  the  quenching  bath,  the  indicating  dial  attached  be- 

ing graduated  from  0°  to  40°  C.  The  success  of  the 
sharpening  operations  depends  very  much  upon  this 

piece  of  apparatus. 
The  standardization  of  the  shapes  of  bits,  and  the 

gauging  of  the  bits  in  both  directions,  when  sharpening 
drills,  are  considered  important.  The  expense  of 
sharpening  is  slightly  increased,  but  this  is  offset  by 
many  advantages :  the  rate  of  drilling  is  increased  ; 

the  miner's  waste  of  time  in  selecting  drills  that  he 
thinks  will  follow  one  another  properly  (but  often 

don't)  is  avoided  ;  the  chance  of  '  fitchering  '  or  de- 
flection of  a  drill  by  '  slips  '  in  the  rock  is  reduced  ; 

also,  when  the  reaming  is  good,  the  drill-holes  can  be 
drilled  more  cylindrically  and  explosives  used  more 
economically. 

All  the  bits  used  during  the  experiments  were  made 
and  sharpened  by  hand,  and  it  is  to  be  regretted  that 
the  investigations  did  not  embrace  experiments  in  the 

use  of  machine-sharpened  drills,  which  are  automatic- 
ally gauged. 

It  is  pointed  out  that  by  close  attention  to  what  are 
usually  considered  trivial  matters  many  economies  can 
be  gradually  effected.  When  the  steel  is  of  suitable 
composition,  lighter  drills  can  be  used  to  bore  holes 
of  the  same  depth  ;   this,  in  turn,  allows  the  use  of 
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lighter  drilling  machines  ;  less  steel  has  to  be  handled 
and  sharpened  ;  less  compressed  air  is  needed. 

Incidentally,  it  might  be  noted  that  the  use  of 
lighter  drilling  machines  lessens  the  number  of  ma- 

chine-boys required. 
The  report  contains  a  number  of  appendices  giving 

definitions  of  technical  terms  used,  notes  on  the  heat- 

Antarctic  Minersds.  —  The  Attstralian  Mining 
Standard  for  May  1  contains  a  summary  by  T.  W. 
Edgeworth  David  of  the  geological  information  ob- 

tained by  Douglas  Mawson's  expedition  to  Antarctic 
regions.  Adelie  Land  consists  for  the  most  part  of  a 
huge  ice-covered  plateau,  rising  sharply  from  the 
coast-line  to  a  height  of  over  7000  ft.     At  Common- 
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treatment  of  drill  steel,  drilling  results  obtained  when 
testing  the  steels,  remarks  on  the  influences  on  steel 
of  various  chemical  elements,  dimensions  for  the  best 
sections  for  cruciform  steel,  data  obtained  by  me- 

chanically testing  some  of  the  steels,  and  the  method 
recommended  for  the  sampling  of  parcels  of  drill  steel 
for  analysis. 

1—5 

wealth  Bay,  Dr.  Mawson's  headquarters,  the  shores 
are  formed  of  outcrops  of  ancient  schist  and  gneiss, 
but  the  ground  does  not  rise  to  any  great  height  here. 
At  another  point  a  sea-cliff  was  found  1000  ft.  high, 
the  upper  part  of  which  has  the  appearance  of  a  vol- 

canic and  the  lower  half  of  bedded  sandstones  and 

coaly  shales  containing  fossil  plants.     This  deposit  no 
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doubt  formed  part  of  the  great  antarctic  coalfield, 
which  has  now  been  proved  for  a  distance  of  1500 
miles.  The  bands  of  coal  were  ascertained  to  be  from 

3  to  7  ft.  thick,  and  the  specimens  sent  to  Sydney  in- 

dicate that  the  quality  is  good.  Near  Dr.  Mawson's 
camp,  copper  ore  was  found.  The  pebbles  of  the 
glacial  moraines  contained  carbonates  of  copper,  and 
their  source  was  traced  to  an  outcrop  of  quartz  veins. 
These  veins  also  contained  stibnite  and  molybdenite. 
In  the  schist  and  gneiss,  crystals  of  garnet  and  emerald 
appeared  to  be  plentiful,  and  some  of  them  of  value  as 
gem-stones.  As  far  as  the  report  goes,  the  copper  de- 

posit does  not  seem  to  be  of  great  importance,  but  the 
coal  has  a  distinct  promise  ;  it  is  of  special  interest 
now  that  the  coal  deposits  in  the  arctic  region  at  the 
opposite  pole  are  being  worked. 

Rand  Ore-Reserves. — The  South  African  Mining 
Journal  for  May  24  gives  its  annual  estimate  of  the 
ore  reserves  at  the  mines  on  the  Rand  on  December 

31  last.  The  total  is  87,387,462  tons,  as  compared 
with  82,682,685  tons  the  year  before.  This  does  not 
include  the  partly  developed  ore  reported  by  several 
companies,  nor  does  it  take  cognizance  of  the  few 
mines  outside  the  control  of  the  big  groups.  Of 

course  it  does  not  include  the  so-called  ore  of  unpro- 
fitable grade  that  looms  large  in  some  of  the  company 

reports. 
Dwt. Tons.        per  ton. 

Central  Mining  &  Invest.ment  : 

Bantjes  Consolidated           840,800  7  0 
City  Deep        1,914,540  8  7 

209,110  86 
City  and  Suburban           773,300  8  4 
Crown  Mines       10.607.670  71 
Durban  Roodepoort  Deep           965,300  6  7 

340,800  73 
Ferreira  Deep         2,070,900  94 
Geldenhuis  Deep        1,904,700  63 

ModderB        2,594,000  7'2 
New  Heriot           590,742  81 
New  Modder        3,900,000  81 
Nourse  Mines          1,969,000  6  6 
Robinson         1,130,600  110 

242.500 

1,160,800  43 
RoseDeep        3,695,100  61 

Village  Deep        2,235,300  6'9 
Village  Main  Reef         1,418,754  88 

38,563,916 

Consolidated  Gold  Fields  : 

Jupiter         1,270.000 
101,000 

Knights  Deep           1,477.414 
Robinson  Deep         1.114,000 
Simmer  &  Jack       2.680,000 

438,000 

Simmer  Deep        1,430,693 
144,295 

8,655,403 
East  Rand  Proprietary  Mines  : 

East  Rand  Proprietary        6,013,000 

Anglo-French  Exploration  : 
Apex            496.438 
New  Kleinfontein        1,190.663 

1,687,101 
Consolidated  Mines  Selection  ; 

Brakpan  Mines        2,457.000 

44 40 

447 

67 
62 
53 42 
4  08 

6-8 

6  18 
759 

f/74 

General  Mining  &  Finance  : 
Aurora  West        i    556,163 
Cinderella  Consolidated           573,000 

304,000 
Meyer  and  Charlton              341,745 
New  Goch           957,600 
Roodepoort  United           379,283 

100,000 
Van  Ryn         2,064,500 

89,365 
West  Rand  Consolidated        1,116.733 

326,500 

51 
6-7 

120 

51 

5-08 

634 642 

524 

6-02 

6,808,889 

Sir  J.  B.  Robinson  : 
Langlaagte  Estate           1,370,639 
Randfontein  Central         7.600,000         62 

8.970,639 

Johannesburg  Consolidated  : 
Consolidated  Langlaagte    2,069,630  6  4 
Ginsberg     346,681  69 

Glencairn     761,000  3'5 
New  Primrose     413,033  6  5 

New  Rietfontein     135,887  6'5 130,107 
New  Unified    275,028  64 
Witwatersrand    1,331,540  61 
Van  Ryn  Deep    1,278,003  71 

6,740,909 
S.  Neumann  &  Co.  : 

Consolidated  Main  Reef    610,680  72 
Main  Reef  West     685,720  63 

Knights  Central     647,000  6-1 
Wit.  Deep    1,492,257  6-83 
Wolhuter     832,977  648 

4,268,634 

A.  GOERZ  &  Co.  : 

Geduld  Proprietary        1,475.000  6  98 
116.000  579 

Lancaster  West            335,500  6  1 

May  Consolidated       133,000  664 
25.000  849 

Princess  Estate           637.000  724 

2.721.500 
L.  Ehrlich  &  Co.  : 

Luipaardsvlei  Estate            500.471         57 

Fxperimental  Production  of  Coal.  —  At  the  May 
meeting  of  the  London  section  of  the  Society  of 
Chemical  Industry,  F.  Bergius  described  experiments 
resulting  in  the  production  of  coal  from  cellulose  and 
peat.  It  is  usually  assumed  that  coal  is  formed  by  the 
slow  oxidation  of  cellulose.  Any  experiments  hitherto 
undertaken,  using  high  temperature  and  pressure  so 
as  to  accelerate  the  reaction,  have  failed  because  the 
exothermic  action  has  liberated  the  heat  so  rapidly  that 

the  material  has  been  immediately  coked.  Mr.  Ber- 

gius found  that  a  temperature  of  300  to  350°  C.  was 
desirable,  and  he  sought  for  means  of  preventing  the 
temperature  rising  above  this.  Ultimately  he  found 
that  if  the  process  was  conducted  in  water,  the  specific 
heat  and  the  conductivity  of  the  latter  were  sufficient 
to  absorb  and  remove  the  heat  of  the  reaction.  Under 
these  conditions,  the  cellulose  was  decomposed  into  a 
black  powder,  averaging  84%  carbon,  11%  oxygen, 
and   5%   hydrogen,   water  and   carbonic   acid  being 
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liberated.  In  studying  the  range  of  temperatures  at 

which  the  reaction  takes  place,  he  found  that  at  310'  C. 
the  change  was  completed  in  64  hours,  and  at  340°  C. in  8  hours.  He  deduces  from  these  figures  that  the 

time  occupied  in  the  production  of  coal  by  the  oxida- 
tion of  cellulose  doubles  with  every  decrease  of  10°  C. 

in  temperature.  Thus  at  ordinary  atmospheric  tem- 

perature, 10'^  C  the  time  would  be  8  million  years. 
zJShaft- Sinking  at  Springs  Mine. — At  the  May  meet- 

ing of  the  Institution  of  Mining  and  Metallurgy,  a 
paper  by  B.  D.  Bushell  was  presented,  but  not  read, 
describing  the  sinking  of  the  North  shaft  at  the  Springs 
mme  in  the  far  east  Rand,  more  particularly  in  con- 

nection with  the  removal  of  the  water  during  sinking. 
Water  was  first  struck  in  the  dolomite  belonging  to 

the  Black  Reef  Series  at  a  depth  of  459  ft.,  and  the  fis- 
sure extended  to  605  ft.,  where    the  Witwatersrand 

below  the  dolomite.  The  rings  were  connected  by 
pipes  to  carry  water  downward  to  the  lowest  one.  In 
making  a  ring,  a  wooden  bottom  was  fitted  carefully 
from  the  outer  edges  of  the  wall-plates  to  the  walls  and 
ends  of  the  shaft  between  the  blocks.  Deal  baulks,  9 

by  3  in.,  planed  and  blanketed,  were  placed  on  edge 
right  round  the  shaft,  flush  with  the  inner  sides  of  the 
wall-plates  and  end-plates,  and  the  space  between  the 
deals  and  the  shaft-walls  was  filled  with  concrete  to  the 
top  of  the  deals.  Similar  deals  were  then  built  up  on 
edge  to  the  height  of  the  next  wall-plate  above,  thus 
forming  a  tank  all  round  the  shaft  about  5  ft.  deep.  The 
sides  of  the  tank  were  fitted  with  two  8-in.  sluice-valves 

at  each  compartment,  containing  a  bailing  tank.  Dur- 
ing blasting  the  pumps  were  stopped,  and  afterward  6 

hours  were  occupied  in  freeing  the  bottom  of  the  shaft 
from  water  before  the  men  could  go  back  to  work. 

6  ft.  6  in. 

Single^ drum 
Winch 

16  by30ln 

Engine 

IB  bySOin. 

Win  din^ 

Engine. 
PLAN  OF  SHAFT  AT  SPIilXGS  MINE. 

quartzite  was  reached.  The  inflow  averaged  2  million 
gallons  per  day  while  sinking  through  the  dolomite. 
Once  below  the  fissure,  no  additional  water  came  in, 
and  in  fact  the  amount  of  water  entering  was  reduced. 
The  methods  of  dealing  Khh  the  water  could  therefore 
be  divided  into  two  periods.  The  total  depth  of  the 
shaft  is  3432  ft.  The  shaft  measures  42  by  9  ft.  over- 

all, and  is  divided  into  seven  compartments,  six  of 
them  measuring  6  ft.  6  in.  by  5  ft.  inside  timbers,  and 
the  seventh  6  ft.  6  in.  by  6  ft.  During  the  first  period 
the  shafts  were  used  as  shown  in  the  illustration.  A 

wooden  headgear  waserected  over  compartments  2  to  6. 

Two  winding-engines  were  used  for  hoisting  bailing- 
tanks  in  compartments  2,  3,  5,  and  6,  each  tank  having 
a  capacity  of  600  gal.  A  single-drum  winch  hoisted 
broken  rock  through  compartment  4.  Two  Worthing- 
ton  pumps  were  lowered  down  compartments  1  and  7 
respectively.  They  rested  on  the  bottom  timbers,  and 
their  suction-pipes  could  be  removed  and  raised  for 
blasting.  These  pumps  were  used  for  raising  water 

from  the  shaft  bottom  to  a  'ring,'  whence  it  was 
bailed  to  the  surface.  Their  head  was  30  ft.,  so  as  the 
depth  increased  new  rings  had  to  be  built.  Altogether 
6  rings  were  used,  from  450  ft.  to  619  ft.,  the  lowest 
eventually  delivering  the  water  to  the  permanent  sump 

During  the  second  period  of  sinking,  through  the 
Witwatersrand  Series,  from  605  ft.  to  3432  ft.,  the  ar- 

rangement was  altered  so  as  to  afford  greater  hoisting 

capacity  for  broken  rock,  and  eventually  two  perman- 
ent electric  pumps  were  used  for  raising  the  water  from 

the  sump  at  654  ft.,  35  ft.  below  the  bottom  ring. 

Spontaneous  Combustion  of  Coal. — At  the  meet- 
ing of  the  Institution  of  Mining  Engineers  held  on 

June  5,  M.  E.  E.  Lamplough  and  A.  Muriel  Hill  read 
a  paper  detaihng  their  experiments  on  the  spontaneous 
combustion  of  coal-dust,  and  giving  the  results  of  their 
investigations.  The  work  was  done  in  the  laboratory 
at  Cambridge  at  the  suggestion  of  Dr.  J.  S.  Haldane, 

who  had  been  asked  to  advise  on  '  gob-fires  '  by  the 
Doncaster  coal-owners.  For  many  years  the  presence 
of  iron  pyrite  in  the  coal  seams  was  supposed  to  be  the 
cause  of  the  firing  of  the  coal,  owing  to  the  heat  given 
off  during  its  oxidation.  More  recently  the  absorption 
of  the  oxygen  of  the  air  by  the  carbonaceous  matter 
itself  was  shown  to  be  a  cause  of  heating.  Since  then 
the  relative  influence  of  these  two  agencies  has  formed 
a  continuous  topic  of  discussion.  The  general  opinion 
nowadays  is  that  the  heat  evolved  by  the  pyrite  is  not 
in  itself  sufficient  to  start  combustion,  but  that  at  the 
increased  temperature  thus  caused  the  absorption  of 
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oxygen  is  greatly  increased.  The  writers  of  the  paper 
were  the  first  to  examine  the  question  systematically 
and  to  measure  the  heat  evolved  under  the  two  condi- 

tions. Their  method  should  provide  a  means  of  ascer- 
taining the  probable  behaviour  of  coal  in  new  mines. 

We  give  herewith  their  general  conclusions  : 
(1)  The  heat  which  was  evolved  when  coal-dust  was 

heated  in  an  atmosphere  rich  in  oxygen  in  the  authors' 
experiments,  was  nearly  proportional  to  the  volume 

of  oxygen  absorbed,  the  mean  \alue  being  3'4  calories 
of  heat  produced  during  the  oxidation  brought  about 
by  the  absorption  of  1  cubic  centimetre  of  oxygen. 

(2)  The  production  of  heat  may  be  attributed  to  two 
chemical  changes,  namely,  the  oxidation  of  iron  py- 
rite  and  the  oxidation  of  carbonaceous  matter. 

(3)  The  oxidation  of  carbonaceous  matter  in  coals 
practically  free  from  iron  was  not  so  rapid  as  in  those 
containing  much  iron,  but  continued  for  a  long  time, 
comparatively  little  carbon  dioxide  being  evolved,  so 
that  eventually  there  was  considerable  heat  evolution 
even  in  the  absence  of  ventilation. 

(4)  The  oxidation  of  iron  pyrite  was  at  first  very 

rapid,  but  soon  almost  ceased,  because  the  flask  be- 
came choked  with  carbon  dioxide,  which  prevented 

further  admission  of  oxygen.  With  conditions  under 
which  there  is  diffusion  of  air  through  the  coal-dust, 
and  when  a  considerable  amount  of  iron  pyrite  is 
present,  the  oxidation  of  this  mineral  would  possibly 
be  the  predominant  factor  in  the  spontaneous  heating 
of  coal-dust. 

(5)  Oxidation  of  coal-dust  takes  place  in  contact 
with  gas  containing  much  less  than  the  normal  propor- 

tion of  oxygen  present  in  air. 
(6)  The  oxidation  of  carbonaceous  matter  and  the 

total  changes  occurring  in  pyrite  during  the  absorption 
of  a  given  volume  of  oxygen  produce  about  the  same 
amount  of  heat,  so  that  the  rate  at  which  heat  is  given 
off  in  the  oxidation  of  coal-dust  due  to  either  process 
may  with  surprising  nearness  be  determined  by  the 
volume  of  oxygen  absorbed. 

Aluminium  Conductors. —  At  the  June  meeting  of 
the  Institution  of  Mining  Engineers,  Burkewood  Well- 
bourn  read  a  paper  on  the  comparative  advantages  of 
aluminium  and  copper  cables  used  for  the  transmission 
of  electric  current,  with  special  reference  to  mining 
work.  As  the  author  says,  copper  is  a  reliable  metal, 
and  the  physical,  chemical,  and  electrical  phenomena 
connected  with  it  are  well  known.  Therefore  the 

natural  tendency  is  to  keep  to  it  and  not  experiment 
with  any  other  metal.  Nevertheless  there  is  no  reason 
why  insulated  aluminium  conductors  should  not  be 
used  for  all  purposes  and  at  all  working  pressures 
provided  the  relative  prices  permit.  As  regards  bare 
conductors,  the  possibility  of  various  substances  com- 

ing in  contact  with  the  cables  has  to  be  considered. 

For  instance,  in  the  neighbourhood  of  smelting-works 
or  coke-ovens,  where  sulphur  compounds  are  in  the 
atmosphere,  aluminium  has  an  ad\antage  o\'er  copper  ; 
on  the  other  hand  bare  aluminium  ought  not  to  be 
used  where  hydrochloric  acid  or  alkaline  solutions  are 
likely  to  be  present.  In  comparing  the  quality  of  the 
two  metals,  the  electrolytic  copper-wire  bars  contain  an 
average  of  02%  of  impurity.  The  aluminium  bars 
usually  contain  0  5  to  0  7%  of  impurity,  chiefly  silicon 
and  iron  Aluminium  with  0  71%  impurity  has  a  con- 

ductivity only  60%  of  that  of  copper  of  equal  section. 
So  the  diameters  of  wires  of  equal  conductivity  are 
129  for  aluminium  and  1  for  copper.  Copper  has  a 

specific  gravity  3'3  times  that  of  aluminium,  and  the 
weights  of  wires  of  equal  conductivity  are  2  for  cop- 

per to  1  for  alummium.  Thus  the  total  weight  to  be 
supplied  in  connection  with  overhead  transmission  is 

much  less  with  aluminium  than  with  copper,  but  on 
the  other  hand  the  greater  diameter  of  the  aluminium 
wire  offers  a  greater  surface  for  radiation,  for  the  ac- 

cumulation of  snow,  and  resistance  to  wind  pressure. 

The  greater  diameter  of  aluminium  also  has  the  dis- 
advantage of  requiring  a  greater  amount  of  insulating 

material.  Aluminium  expands  more  than  copper  when 
heated,  the  coefficient  of  linear  expansion  per  degree 

Fahrenheit  being  40%  greater.  Provision  has  there- 
fore to  be  made  for  expansion  in  the  case  of  insulated 

conductors.  The  relative  tensile  strength  of  the  two 
metals  has  to  be  considered  in  connection  with  over- 

head conductors  Aluminium  wire  can  be  produced 
by  cold-rolling  with  nearly  as  great  a  tensile  strength 
as  hot-rolled  copper  wire,  but  it  has  only  half  the 
strength  of  cold-rolled  copper. 

Insulated  aluminium  cables  have  not  so  far  been 
used  in  mines  in  Great  Britain,  and  they  have  only 
been  used  to  a  limited  extent  in  connection  with  elec- 

tric lighting  stations.  In  France,  Germany,  and 
Switzerland,  they  are  used  extensively  in  electric 

lighting  and  tramway  work.  With  regard  to  the  re- 
lative cost,  Mr.  Wellbourn  gives  details  of  various 

types  of  cables,  lead-sheathed,  armoured,  etc.,  and  he 
finds  that  with  double-wire  armoured  cables  the  price 
of  aluminium  per  ton  must  be  less  than  that  of  copper 
before  aluminium  can  be  used  in  preference  to  copper. 

With  plain  lead-sheathed  cables,  aluminium  can  be 
profitably  used  if  its  price  is  not  more  than  ;^22  per 
ton  more  than  that  of  copper. 

On  the  other  hand  the  first  cost  of  an  overhead 

transmission  system  is  cheaper  with  aluminium  than 

with  copper.  The  author  gi\'es  the  following  com- 
parative estimate  of  an  installation  of  6600-volt., 

3-phase,  25-cycle  line  to  carry  1000  kilowatts  for  10 miles  : 

Copper.     Aluminium- Strand       7/0136  12/0134 
Span,  in  feet           200  200 

Summer  sag.  in  feet        3'6  4'8 Ground  clearance,  in  feet          22  22 
Distance  apart  of  wires,  in  feet            3  4 
Height  of  pole  above  sround,  in  feet            29  32 
Depth  of  pole  in  ground,  in  feet           6  6 
Total  length  of  pole  (taking  standard  size), 

infeet         36  38 
Number  of  poles  per  mile         27  27 
Diameter  of  single  poles  at  5  feet  from  butt 

at  17  pounds  per  square  foot  wind- 
pressure  and  factor  of  safety  of  8  for 

poles,  ih  for  copper,  and  44  for  alu- 
minium, in  inches         Ill  121 

The  cost  of  materials  and  erection  per  mile  of  the 
above  line  with  wires  and  brackets  would  be  as 
follows  : 

Copper,      .\luniinium. 
£■    s.    d.        /;    s.    d. 

27  creosoted  wooden  poles  with  brackets 
aiid  insulators       127  10    0      145  15    0 

3  miles  of  conductors  erected  (copper, 
6330  pounds:  aluminium,  3210  pounds)  287  10    0      199  10    0 

Total  cost     ...     £415     0    0   £j45     5     0 

This  shows  an  approximate  saving  of  16'5  per  cent in  favour  of  aluminium. 

The  author  remarks  that  a  greater  clearance  be- 
tween wires  is  required  with  aluminium  than  with  cop- 

per, for  on  account  of  their  less  weight  the  wind  blows 
them  up  and  down  as  well  as  sideways.  He  also  warns 
against  the  useof  welding  in  connection  with  aluminium 
conductors,  and  recommends  mechanical  joints,  of 
which  he  describes  several  types. 

Sintering  at  High  Altitudes. — In  our  issue  of  Octo- 
ber 1910,  we  gave  a  lengthy  abstract  of  a  valuable 

paper  by  K.  L.  Lloyd  on  the  behaviour  of  blast-fur- 
naces at  high  altitudes,  with  special  reference  to  the 

experience  at  Cerro  de  Fasco,  Peru,  14,000  ft.  above 
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sea-level.  Mr.  Lloyd  has  contributed  an  article  on 
the  behaviour  of  the  Dwight-Lloyd  sintering  machine 
at  the  same  place,  in  the  Mining  and  Scientific  Press 
for  June  14,  The  results  obtained  have  shown  that 
sintering  by  this  method  at  high  altitudes  is  confronted 
by  no  more  serious  problems  than  are  experienced  in 
blast-furnace  smelting  at  the  same  altitudes.  At  such 
altitudes  as  14,000  ft.  there  is  always  some  difficulty  in 
kindling  a  fire  of  any  kind,  and  any  burning  material 
tends  to  go  out  if  the  conditions  most  favourable  to 
combustion  are  not  maintained.  As  was  to  be  expect- 

ed therefore,  a  sinter  bed  is  not  quite  as  readily  ignited 
at  Cerro  de  Pasco  as  at  lower  altitudes,  but  no  serious 
difficulty  was  experienced  in  this  regard  ;  the  ignition 
flame  was  simply  made  a  little  more  intense,  a  condi- 

tion readily  attained  with  the  crude-oil  burner  that 
was  used.  The  ore  charges  treated  were  in  all  respects 
similar  to  the  copper  charges  treated  elsewhere,  except 
that  the  sulphur  content  was  higher  than  usual  (25%). 
With  such  a  sulphur  tenour,  considerable  difficulty  is 
generally  experienced  at  lower  altitudes,  on  account  of 
the  excess  of  the  heat  of  combustion  of  the  charge, 
but  at  an  altitude  of  14,000  ft.  no  difficulty  at  all  was 
met.  This  was  probably  because  of  a  tendency  toward 
slower  combustion,  it  being  remembered  that  a  cubic 
foot  of  air  at  14,000  ft.  contains  only  about  60%  of  the 

oxygen  that  a  cubic  foot  of  air  contains  at  sea-level. 
As  is  well  known,  sulphur  is  sometimes  produced 

while  sintering,  and  is  carried  through  the  fan  with 
the  gases  as  flowers  of  sulphur.  At  lower  altitudes,  if 
the  exhaust  gases  are  quite  hot,  the  sulphur  sometimes 
tends  to  collect  in  the  fan,  and  if  not  cleaned  out  at 
regular  intervals  may  take  fire.  No  such  difficulty 
was  experienced  at  Cerro  de  Pasco,  and  although  the 
sulphur  appeared  in  the  fan  and  was  cleaned  out  at 

regular  intervals,  there  never  seemed  to  be  any  tend- 
ency to  take  fire,  probably  because  of  the  low  oxygen 

tenour  of  the  atmosphere.  No  attempt  was  made  at 

Cerro  de  Pasco  to  find  the  low  sulphur  limit  for  sinter- 
ing, as  the  problem  was  to  work  the  highest  sulphur 

charges  possible,  and  while  it  was  proved  that  25% 
was  an  entirely  feasible  charge  at  that  place,  it  is  not 
yet  proved  to  be  the  maximum  permissible. 

The  speed  of  sintering  was  rather  surprising,  and 
seemed  to  be  almost  if  not  quite  equal  to  that  at 
lower  altitudes.  This  he  considers  to  be,  partly  at 
least,  due  to  the  large  amount  of  sulphur  driven  off  in 
the  elemental  state,  as  the  ore  contained  much  pyrite. 

It  is  hard  to  get  an  exact  comparison  of  speed,  how- 
ever, as  no  such  high  sulphur  charges  are  being  work- 

ed elsewhere  by  this  method.  The  power  consump- 
tion per  ton  sintered  was  practically  no  greater  than 

that  used  at  ordinary  altitudes,  and  the  ordinary 
vacuum  of  4  to  6  oz.  per  square  inch  was  found  to  be 
entirely  satisfactory. 

Sintering  by  the  Dwight-Lloyd  system  had  been 
previously  tried  at  Cerro  de  Pasco,  in  a  plant  erected 
in  1907  under  an  arrangement  with  the  patentees,  but 

designed  independently.  The  plant  was  of  the  inter- 
mittent '  pan  '  type,  and  proving  unsatisfactory  was 

eventually  abandoned.  The  cause  for  this  failure  is 

entirely  clear  when  the  mechanical  difficulties  of  pro- 
perly placing  a  sinter  bed  on  an  apparatus  of  the  pan 

type,  and  of  re-establishing  the  best  working  condi- 
tions for  every  batch  are  realized.  Such  difficulties  do 

not  exist  while  practising  the  continuous  system  of 
sintering  as  is  now  satisfactorily  employed  at  Cerro  de 
Pasco  and  many  other  places.  Steps  have  been  taken 
to  enlarge  the  existing  plant  at  Cerro  as  rapidly  as  pos- 

sible, so  as  not  only  to  eliminate  fine-ore  troubles,  but 
also  to  get  the  great  increase  in  smelting  speed  which 
follows  the  addition  of  sintered  material  to  the  charge. 

Rhodesian  Geology. — The  second  yearly  report  of 
the  Geological  Survey  of  Rhodesia  contains  remarks 
by  the  director,  H.  B.  Maufe,  on  the  classification  of 
the  metamorphic  rocks  and  the  association  of  gold 
with  them.  As  a  result  of  the  detailed  work  recently 
undertaken  in  connection  with  these  rocks,  it  is  be- 

coming increasingly  clear  that  they  are  divisible  into 
three  series,  one  of  which  consists  of  three  groups  : 

(a)  a  greenstone -schist  group,  including  epidiorite, 
(6)  a  banded  ironstone,  and  (c)  a  conglomerate  and 
grit  group.  These  are  at  present  largely  lithological 

groups,  and  will  probably  require  sub-division.  The 
second  series  consists  of  ultra-basic  rocks,  some  of 
which  contain  chromite  and  asbestos.  The  third  series 

comprises  a  variable  group  of  fine-grained  and  fre- 
quently schistose  acid  rocks,  which  have  not  hitherto 

been  recognized  as  a  distinct  series.  The  recognition 
of  these  three  series  into  which  the  metamorphic  rocks 
may  be  divided,  coupled  with  a  consideration  of  the 
distribution  of  gold-bearing  quartz  lodes  and  the  mode 
of  occurrence  of  an  important  class  of  auriferous  im- 

pregnations, has  led  up  to  what  is  probably  the  point 
of  greatest  practical  importance  resulting  from  the 

year's  work,  namely,  that  the  gold  deposits  of  the 
territory  are  closely  associated  with  the  last-named 
series  of  acid  igneous  rocks.  The  statement  rests  at 
present  on  a  general  impression  created  by  the  field 
evidence,  but  the  experience  has  been  repeated  so  often 
that  chance  seems  to  be  excluded.  From  some  points 

of  view  it  would  be  preferable  to  wait  until  the  evi- 
dence can  be  presented  in  a  complete  form,  but,  as  the 

subject  has  a  direct  bearing  on  prospecting,  it  is  deem- 
ed advisable  to  draw  the  attention  of  prospectors  ,i,nd 

mining  engineers  to  it  at  once.  For  if,  as  it  seems, 
there  is  a  close  relationship  between  the  gold  ores  and 
a  group  of  acid  rocks,  a  knowledge  of  the  character 
and  behaviour  of  the  latter  would  be  valuable  to  the 

prospector,  giving  him  a  rational  guide  in  examining 
new  ground,  and  a  lead  to  the  discovery  of  new  ore- 
bodies.  A  preliminary  statement  is  to  be  published 

by  means  of  which  it  is  hoped  that  mining  men  inter- 
ested in  the  subject  may  be  enabled  to  test  the 

generalization  in  their  own  experience. 
The  coal  resources  of  Rhodesia  have  also  occupied 

the  attention  of  the  Survey.  At  the  request  of  the 
Committee  of  the  International  Geological  Congress, 
an  estimate,  giving  the  resources  at  569,411,000  tons, 
was  prepared  for  their  forthcoming  report  on  the  coal 
resources  of  the  world.  The  estimate  is  believed  to 

be  an  exceedingly  moderate  one,  in  view  of  the  fact 
that  only  those  seams  were  taken  into  account  the 
quality  of  which  was  known  from  analysis,  and  the 
extent  of  which  was  known  from  prospecting  opera- 

tions. In  fact,  as  a  result  of  the  survey  of  the  Wankie 
field  mentioned  below,  the  total  may  be  raised  by  the 
addition  of  400,000,000  tons.  The  revised  total  gives 
969,411,000  tons,  of  which  825,852,000  tons,  or  85% 

is  steam  coal,  the  remainder  including  both  semi-an- 
thracite and  bituminous  coals. 

The  northwestern  portion  of  the  Wankie  coalfield, 

including  the  main  basin  in  which  the  colliery  is  situ- 
ated, has  been  mapped.  This  work  involved  the  mak- 

ing of  a  topographical  map  of  the  area,  those  in  exist- 
ence being  too  inaccurate  for  the  purpose.  The  geo- 

logical work  has  determined  the  succession  of  rocks 
and  the  structure  of  this  region.  The  discovery  of 
fossil  plants  is  interesting,  as  proving  what  perhaps 
was  never  seriously  doubted  by  geologists,  that  the 
Wankie  coal  beds  belong  to  the  lower  part  of  the 
Karroo  system.  The  main  coal  seam  is  known  to  be 
a  thick  one,  and  the  best  in  the  sub-continent  for 
steam-raising  purposes.     The  survey  of  the  district 
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now  shows  that  the  basin  in  which  the  coUiery  is  situ- 
ated, although  bounded  in  part  by  faults,  is  simple  in 

structure,  and  remarkablv  free  from  faults  and  other 
disturbances.  Estimates  of  the  resources  of  the  district 

made  previously  to  the  survey  showed  a  large  reserve. 
Not  only  is  this  now  confirmed,  but  a  large  addition 
may  be  made  with  confidence.  It  is  probable  that 
600,000,000  tons  of  coal  could  be  taken  out  of  the  dis- 

trict mapped.  The  geological  map  and  report  are  in 
an  advanced  stage  of  preparation.  Their  publication 
should  be  of  assistance  to  engineers  examining  other 
coalfields  in  the  territory. 

CURRENT  LITERATURE. 
Electric  versus  Steam  Hoists.  —  The  May  issue  of 

the  J  oil  null  of  the  South  African  Institution  of  Engi- 

neers contains  a  paper  by  —  Kestner  entitled  '  Haul- 
ing from  Great  Depths.'  His  figures  showed  that 

hoisting  by  steam  engines  was  cheaper  than  electric 
hoisting.  Naturally  the  Rand  engineers  had  much  to 
sav  in  criticism. 

Pit  Props.  —  The  Colliery  Guardian  for  June  27 
describes  the  Reinhard  system  of  iron  props  used  ex- 

tensively in  Germany  for  supporting  the  roof  near  the 
working  face. 
Measurement  of  Air  in  Mines.  —  The  Colliery 

Guardian  for  June  20  contains  a  report  of  a  lecture 
by  Professor  Henry  Louis  on  the  methods  of  measuring 
ventilating  currents  in  mines,  in  the  course  of  which 
he  described  his  own  anemometer. 

Reinforced  Concrete  in  Mines. — At  the  June  meet- 
ing of  the  South  Staffordshire  Institute  of  Mining  Engi- 

neers, F.  M.  Dixon  read  a  paper  on  the  application  of 
reinforced  concrete  structures  for  use  in  mining. 

Concentration  at  Nipissing.  —  In  the  Canadian 
Mining  Journal,  Reginald  E.  Hore  describes  the 
picking  and  jigging  plant  at  the  Nipissing  silver  mine, 
Cobalt. 

Feeding  Zinc-Dust. — In  the  Mining  and  Scientific 
Press  for  June  7,  Donald  F.  Irwin  describes  machines 
used  at  El  Tigre,  Sonora,  for  feeding  and  emulsifying 
zinc-dust. 
Uranium  in  Colorado. — In  the  Mining  and  Scien- 

tific Press  for  June  7,  Forbes  Rickard  describes  the 
mining  of  pitchblende  at  Quartz  Hill,  Gilpin  county, 
Colorado. 

Zaaiplaats  Tin  Mine.  —  The  South  African  Min- 
ing Journal  for  June  7  describes  the  latest  develop- 

ments at  the  Zaaiplaats  tin  mine  in  the  Northern 
Transvaal. 

Queensland  Sapphires. — In  the  Queensland  Gov- 
ernment Mining  Journal  for  May,  Lionel  C.  Ball  de- 

scribes the  .\nakie  sapphire  district  of  Queensland. 

Zinc  in  Winconsin. — In  ihe  Mining  and  Engineer- 

ing World  for  June  11  H.  B.  I'ulsifer  commences  a 
series  of  articles  on  the  Winconsin  zinc  district,  where 

operations  were  originally  commenced  in  1860  by  the 
Maithiessen  &  Hegeler  company. 

Sun-Power  in  Egypt.  — In  our  issue  of  November 
last  we  gave  a  pr(;-cis  of  an  article  on  the  Shuman 

sun-power  plant  erected  in  Egypt.  The  sun's  rays  are 
concentrated  by  mirrors  and  water  evaporated.  A 

special  form  of  low-pressure  steam  turbine  is  used.  In 
the  Engineer  for  May  30,  this  turbine  is  described. 
It  is  made  by  Fraser  &  Chalmers. 

Copies  of  the  original  papers  and  articles  men- 
tioned under  '  Prdcis  of  Technology  '  and  '  Current 

Literature  '  can  be  obtained  on  application  to  The 
Mining  Magazine. 

BOOKS  REVIEWED 
A  Treatise  on  Petroleum.  By  Sir  Boverton  Red- 

wood. Third  edition,  entirely  revised  and  greatly 
enlarged.  London  :  Charles  Griffin  &  Co.  Price 
50s.  net.  For  sale  at  the  Technical  Bookshop  of 
The  Mining  Magazine. 

The  importance  of  petroleum  has  made  such  rapid 

advances  in  so  many  directions  during  the  last  half- 
dozen  years,  that  every  engineer  has  to  be  fairly  well 
acquainted  with  its  occurrence,  method  of  winning,  and 
commercial  application.  For  this  reason  the  new 

edition  of  Redwood's  '  Petroleum  '  will  be  universally 
welcome.  A  vast  amount  of  new  matter  has  been 
added,  and  it  has  been  necessary  to  bind  the  book  in 

three  \olumes.  Theauthor  acknowledges  the  co-oper- 
ation of  many  specialists,  W.  H.  and  L.  V.  Dalton, 

A.  W.  Eastlake,  John  Wishart,  Robert  Redwood, 
Vivian  B.  Lewes,  A.  Cooper-Key,  William  Sutton,  S. 
Lister  James,  and  others.  Before  describing  the  con- 

tents and  scope  of  the  work,  we  may  make  the  prefa- 
tory remark  that  the  maps  showing  the  distribution  of 

oil  deposits  and  the  working  drawings  of  plant  greatly 
add  to  the  interest  and  value  of  the  book. 

The  first  volume  commences  with  a  historical  ac- 
count of  the  petroleum  industry.  From  the  earliest 

times  petroleum  has  been  known  and  used  in  various 

ways  in  eastern  Europe  and  western  Asia,  and  in  re- 
cent days  the  deposits  on  the  Caspian  sea  and  in 

Austria  and  Roumania  were  the  first  to  be  exploited 

on  a  large  scale.  In  Great  Britain  the  Scottish  oil- 
shales  became  industrially  important  a  hundred  years 
ago.  The  author  devotes  200  pages  to  the  detailed 
description  of  the  oil  deposits  throughout  the  world. 
The  next  section  is  devoted  to  the  physical  and  chemi- 

cal properties  of  petroleum  and  natural  gas.  This 
section  contains  much  new  material,  noteworthy 

among  which  is  a  table  of  the  specific  heats  of  numer- 
ous samples.  Then  follows  a  discussion  of  the  theories 

of  origin  of  petroleum  and  natural  gas  ;  the  inorganic 
origin  is  dismissed  briefly.  Section  five  is  devoted  to  a 
description  of  the  various  methods  of  drilling  and 
sinking  wells. 

The  second  volume  commences  with  a  chapter  on 
the  refining  of  petroleum  and  the  preparation  of  the 
various  marketable  products.  Then  comes  a  descrip- 

tion of  the  shale-oil  industry  of  Scotland.  A  useful 
chapter  is  devoted  to  pipe-lines,  storage  tanks,  and  the 
transport  of  oil  in  steamers.  The  next  deals  with  the 
testing  of  petroleum  and  its  products,  and  finally  the 
uses  are  discussed,  including  lighting,  lubrication,  and 
the  production  of  power. 

The  third  volume  is  devoted  to  regulations  relating 
to  the  use,  transport,  testing,  and  storage  of  petroleum 
and  its  products,  statistics  of  production,  and  import 
duties  in  all  countries.  No  fewer  than  160  pages  of 

closely-printed  type  are  devoted  to  an  excellent  biblio- 
graphy.    The  index  is  full  and  complete. 

Rand  Metallurgical  Practice,  Vol.  I.    Second  edition. 
By  W.  A.   Caldecott  and  others.     Cloth,  octavo. 
490    pages,     with    many    illustrations.      London  : 
Charles  (;riffin  &  Co.     Price  21s.  net.     For  sale  at 
the  Technical  Bookshop  of  The  Mining  Magazine. 

In  our  issue  of  April  a  year  ago  we  extended  a  wel- 
come to  this  notable  addition  to  metallurgical  litera- 

ture, and  we  are  not  surprised  to  find  that  our  view 
has  been  shared  by  engineers  generally,  as  is  evidenced 

by  the  fact  that  a  new  edition  has  already  been  re- 
quired.    We  may  also  include  the  publishers  when 

distributing  our  congratulations  on  the  success  of  the 
book,  for  to  them  is  due  no  small  share  of  this  success. 
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The  contents  of  the  new  edition  may  appear  to  the 
casual  observer  to  be  practically  the  same  as  those  of 
the  first,  but  we  can  assure  our  readers  that  there  are 
multitudes  of  detailed  improvements,  additions,  and 
corrections  ;  we  have  seen  the  proof  sheets,  so  we 
know. 

For  the  benefit  of  those  who  are  not  fully  aware  of 
the  nature  and  object  of  this  book,  we  may  say  that  it 
has  been  written  by  a  rumber  of  experts  in  Rand 

practice,  headed  by  W.  A.  Caldecott.  The  first 

chapter  is  by  Ralph  Stokes,  and  contains  an  outline  of 
the  history  of  the  Rand,  its  geology,  and  economic 

problems.  Mr.  Stokes  is  a  well  known  author,  jour- 
nalist, and  mining  engineer.  He  was  one  of  the  un- 

derground staff  of  the  Crown  Mines,  and  is  now  with 
the  Canadian  Exploration  Company.  The  second 
chapter  describes  the  sorting  and  breaking  stations, 
and  is  written  by  J.  E.  Thomas.  The  chapter  on  the 
cyanidation  of  sand  is  by  the  same  writer.  CO. 
Smart  describes  the  stamp-mill  practice,  and  W.  R. 

Dowling  takes  as  his  subject  the  tube-mill  and  slime 
department.  H.  A.  White  discusses  the  principle  of 
slime  treatment,  E.  H.  Johnson  precipitation,  clean- 

ing-up,  and  smelting,  and  A.  McArthur  Johnson  as- 

saying and  testing.  Finally  W.  A.  Caldecott  reviews  ' 
the  chemical  and  metallurgical  problems  connected 
with  the  treatment  of  banket  ore.  We  have  no  doubt 
the  book  will  continue  to  be  a  good  seller  for  a  long 
time  ;  it  is  certainly  a  work  that  will  be  of  permanent 
importance. 

Mines  and  Mining  in  the  Lake  District.  Third  edi- 
tion. By  John  Postlethwaite.  Whitehaven  :  W.  H. 

Moss&Sons.  Price3s.6d.net.  For  sale  at  the  Tech- 
nical Bookshop  of  The  Mining  Magazine. 

This  is  the  third  edition  of  a  book  originally  pub- 
lished in  1877.  Many  parts  relating  to  the  geology 

have  been  elaborated,  the  maps  and  illustrations  have 
been  improved,  and  recent  geological  opinions  by 
leading  scientists  have  been  incorporated.  In  its 

present  form,  the  book  constitutes  an  excellent  mono- 
graph, on  a  small  scale,  relating  to  a  romantic  and 

beautiful  corner  of  the  world,  and  as  such  it  should  be 
found  in  the  libraries  of  all  geologists  and  mining  men, 
or  even  on  their  drawing-room  tables.  The  writer  of 
this  review  personally  owes  much  to  the  first  edition 

of  Mr.  Postlethwaite's  description  of  the  rocks  and 
minerals  of  Lakeland,  for  it  was  this  that  attracted 
him  as  a  boy  to  the  charm  of  geological  study,  and 

that  first  edition  is  still  one  of  his  boyhood's  treasured relics. 

By  the  inhabitant  of  northern  England  the  term 

'  Lake  District '  is  applied  to  the  southern  part  of 
Cumberland,  north  Lancashire,  and  the  western  part 
of  Westmorland,  a  region  of  circular  shape  measuring 
about  30  miles  in  diameter.  In  this  small  space  is 

contained  a  greater  variety  of  beauty  spots  in  minia- 
ture than  in  any  other  part  of  the  world  ;  crags  and 

precipices,  torrents  and  waterfalls,  scenes  of  stony 
desolation,  lakes  with  verdant  shores,  mountains  and 
rocks  that  test  the  skill  of  the  hardiest  climbers,  hill- 

sides clothed  with  bracken  and  heather.  Moreover, 
was  it  not  the  home  of  Wordsworth,  Southey,  and 
Ruskin  ?  The  geology  is  of  unusual  interest,  and  has 
been  the  source  of  much  discussion.  The  central  dis- 

trict is  composed  of  an  extensive  series  of  lava  flows, 
volcanic  breccias,  and  beds  of  coarse  and  fine  volcanic 
ash,  lying  conformably  one  upon  the  other,  upon  the 
slates  of  the  Lower  Silurian  Age,  and  dipping  at  the 
southern  part  of  the  district  below  more  recent  rocks 
of  the  Upper  Silurian  and  Carboniferous  periods. 
These  volcanic  rocks  are  intensely  hard,  and  the  ash 

beds  have  the  same  cleavage  as  the  adjoining  slates. 
In  fact  they  are  worked  as  slate,  and  they  are  well 
known  in  the  stone  trade  by  their  characteristic  green 
chloritic  colour.  There  is  a  strong  probability  that 
Cumberland  in  Lower  Silurian  times  was  the  centre  of 

great  volcanic  activity  that  commenced  below  the  level 
of  the  sea.  The  western  and  southern  fringe  consists 

of  Carboniferous  rocks,  containing  valuable  coalfields 

in  the  Whitehaven  district,  and  the  celebrated  Cum- 
berland hematite  in  the  limestone.  As  regards  other 

metals,  copper,  lead,  and  zinc  ores  are  found  in  the 
slate  and  volcanic  rocks  in  the  neighbourhood  of  gra- 

nite and  other  intrusives  at  various  isolated  spots ; 

also  at  some  places  where  there  is  no  outcropping 

granite,  a  fact  leading  to  the  conclusion  that  a  batho- 
lith  of  granite  lies  below  the  whole  district.  The 

copper  and  lead  ores  were  known  before  the  Roman 

days.  In  the  fifteenth  century  Keswick  was  an  im- 
portant copper-smelting  centre.  A  few  mines  are  still 

worked,  notably  the  Greenside  silver-lead  mine  on  the 
flanks  of  Helvellyn,  equipped  with  the  most  modern 

dressing  plant,  and  the  Thornthwaite  opposite  Skid- 
daw.  Nor  must  the  graphite  mine  of  Borrowdale  be 

forgotten.  In  its  day  it  was  the  richest  in  the  world, 
and  Keswick  pencils  were  used  universally.  Mr. 
Postlethwaite,  as  a  close  student  of  the  ore  deposits 
and  as  a  lover  of  his  native  county,  would  like  to  see 

some  of  the  old  copper  and  lead  mines  re-opened.  His 
book  gives  the  information  required  by  those  inclined 
to  take  the  venture. E.  W. 

The  Magnetic  Iron  Sands  of  Natashkwan,  Quebec. 
By  George  C.  Mackenzie.  Pamphlet,  58  pages, 

with  many  maps  and  illustrations.  Ottawa  :  Govern- ment Printing  Bureau. 

This  pamphlet  is  one  of  the  series  of  monographs 

published  by  the  Canadian  Department  of  Mines,  un- 
der the  general  direction  of  Eugene  Haanel.  It  de- 

scribes the  magnetic  iron  sands  on  the  sea-shore  on 
the  northern  side  of  the  Gulf  of  St.  Lawrence,  opposite 
Newfoundland  and  Anticosti  island.  These  deposits 
have  been  known  for  over  50  years,  and  in  the  sixties 
one  was  worked  and  the  concentrate  smelted.  Owing, 
however,  to  a  hostile  tariff  specially  imposed  by  the 

United  States,  the  chief  market  was  lost,  and  the  en- 

terprise failed.  The  Natashkwan  deposits  have  re- 
cently been  extensively  drilled  and  sampled,  and  a 

Grondal  magnetic  separator  and  Grondal  briquetting 
plant  are  to  be  erected. 
Past  and  Present  Metal  Markets.     By  W.  E.  Figgis. 

Melbourne :  Critchley  Parker  ;  London  :  Hill  Pub- 
lishing Co.     Price  15s.     For  sale  at  the  Technical 

Bookshop  of  The  Mining  Magazine. 

Mr.  Figgis  has  prepared  two  charts  and  an  accom- 
panying pamphlet  of  50  pages,  recording  the  prices  of 

copper,  tin,  lead,  zinc,  and  silver  from  1890  to  the 

present  time,  with  spaces  left  on  the  charts  for  the 
next  seven  years.     One  chart  is  concerned  with  copper 
and  tin,  and  the  other  with  lead,   zinc,  and  silver. 
This  classification  will  be  convenient  in  obtaining  a 

comparative  view  of  the  variations   in    price  of  the 

metals  of  two  groups.     The  pamphlet  gives  much  use- ful statistical  information  about  these  metals. 

The  Gold  Fields  of  Atlin,  B.C.  Pamphlet,  36  pages, 
with  map.  London  :  Alexander  Moring,  Ltd. Price  Is. 

This  pamphlet  has  been  published  by  the  authority 
of  the  Atlin  district  board  of  trade.  It  will  serve  to 

draw  attention  once  more  to  a  placer-gold  district, 
which  has  been  neglected  of  late,  situated  behind 
Chilkoot  and  Juneau  City. 
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COMPANY    REPORTS 
Poderosa.  —  This  company  was  formed  in  1908  to 

acquire  from  local  owners  a  group  of  copper  mines  in 
the  Collahuasi  district  of  Chile,  not  far  from  the  Boli- 

vian border.  Robert  Hawxhurst,  Jr.,  was  the  first 
manager,  and  he  described  the  properties  in  our  issue 
of  October  1910.  He  was  succeeded  by  C.  H.  Mac- 
nutt,  who  served  in  that  capacity  for  two  years.  The 
mines  are  15,000  ft.  above  the  sea,  in  an  inhospitable 
climate,  and  the  conditions  are  such  that  no  engineer 
can  be  asked  to  stay  long.  A  dividend  was  paid  in 
1909,  much  against  the  wishes  of  Mr.  Hawxhurst,  as 
no  allowance  was  made  for  further  development. 
Since  then,  several  adverse  circumstances  below  and 
above  ground  and  in  connection  with  the  climate  have 
prevented  a  financial  recovery  until  the  middle  of  1912. 
The  report  for  1912  shows  that  the  amount  of  ore 
raised  was  11,763  tons,  averaging  19%  copper,  together 
with  21.752  tons,  averaging  3^  to  4%  copper,  reckoned 

as'waste  and  placed  on  the  dump.     Most  of  this  came 

remainder,  /51,521,  was  transferred  to  capital  account 

for  expenditure  on  new  plant,  etc.  The  general  in- 
dustrial activity  in  Brazil  has  drawn  away  many  of  the 

miners,  and  it  has  been  necessary  to  revise  the  terms 

and  methods  of  engagement,  to  introduce  labour-sav- 
ing machines,  and  to  install  modern  plant  that  will 

produce  power  more  economically.  Houses  are  to  be 
built  for  the  better  class  of  workmen,  and  wages  have 
been  raised.  By  the  consent  of  the  Brazilian  and 
Japanese  governments,  an  experimental  importation  of 
100  Japanese  labourers  has  been  arranged.  Electric 
hauling  is  to  be  adopted  in  the  lower  levels,  and  the 
compressed-air  power  thus  released  will  be  used  for 
additional  rock-drills.  Development  has  been  hindered 
by  the  scarcity  of  labour.  The  deepest  working  is  on 
the  18th  level,  4900-ft.  vertically  below  the  adit. 
Here  the  level  has  just  cut  the  lode.  George  Chal- 

mers, the  manager,  in  his  usual  comprehensive  report, 

refers  again  to  the  question  of  the  reduction  of  tem- 
perature in  the  lower  levels,  details  of  which  we  have 

given  in  previous  issues.     As  no  further  means  of  ven- 
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from  the  Poderosa  mine,  with  smaller  amounts  from 
the  Rosario  and  San  Carlos.  The  amount  of  ore 

shipped  to  Europe,  through  the  port  of  Mejillones, 
was  11,318  tons,  averaging  22%  copper.  The  net  in- 

come from  the  sale  of  ore  was  /150,598,  and  the 
balance  of  profit  was  /54,705.  As  the  year  began 
with  an  adverse  balance  of  /47,033,  the  balance  now 
carried  forward  amounted  to/7671.  The  new  mana- 

ger, C.  Crempien,  estimates  the  ore  reserve  at  15,760 
tons,  averaging  21  %  copper. 

St.  John  del  Rey. — In  our  issue  of  July  of  last  year 
we  recorded  that  the  gold  output  for  the  year  ended 
February  29,  1912,  was  the  largest  ever  produced  at 
the  celebrated  Morro  Velho  mine,  in  Brazil,  since  the 
commencement  of  operations  in  1834.  Unfortunately 
the  scarcity  of  labour  has  made  it  impossible  to  main- 

tain the  high  figures.  The  report  for  the  year  ended 
February  28  last  shows  that  the  amount  of  ore  treated 
was  172,208  tons,  a  fall  of  20,400  tons,  and  the  pro- 

duction of  gold  /396, 109,  a  fall  of  /46,300.  The  yield 
per  ton  remained  the  same  at  46s.  The  working  cost 
was  j^253,166,  which  was  lower  by  jfl4,046,  but  the 
cost  per  ton  was  higher  on  account  of  the  smaller  ton- 

nage treated,  the  figure  being  29s.  5d.  In  addition  to 
this  working  cost.  >(17.400  was  paid  as  duty  and 
transport  charges.  /4553  on  development,  /5310  on 
the  Ix)ndon  office,  /4505  as  debenture  interest,  ̂ (5028 
as  income  tax.  The  preference  shares  received 
;f  10,000,  the  usual  10%,  ;  and  the  ordinary  shares  re- 

ceived a  similar  dividend,  absorbing  /54,626.     The 

tilation  has  been  provided,  it  has  not  been  possible  to 
decrease  the  temperature  to  any  notable  extent.  He 
also  describes  the  improvements  introduced  in  the 
crushing  and  cyaniding  departments. 

Zinc  Corporation.  —  As  we  have  recorded  many 
times  in  previous  issues,  this  company  was  formed  by 

Bewick,  Moreing  &  Co.  in  1905  to  treat  the  zinc  tail- 
ing at  Broken  Hill  by  flotation  methods.  The  early 

days  were  occupied  largely  with  trials  of  the  various 
plants  and  processes.  E%entually  the  Elmore  vacuum 
process  was  adopted  and  profits  were  made,  but  after- 

ward in  1910  the  improved  Minerals  Separation  plant 
was  installed.  In  1911  the  South  Blocks  mine  was 

purchased,  the  policy  being  to  acquire  a  mine  in  the 
neighbourhood  instead  of  depending  on  dumps  and 
tailings  from  other  companies.  The  report  for  1912 
now  published  shows  that  the  lead-concentration 
plant  at  South  Blocks  treated  138,284  tons  of  ore. 
averaging  153%  lead,  916%  zinc,  and  257  oz.  silver 
per  ton,  and  produced  25,227  tons  of  concentrate, 

averaging  67  3%  lead,  6'2%  zinc,  and  9  oz.  silver  per 
ton,  together  with  36,800  tons  of  zinc  tailing,  averag- 

ing 17  1%  zinc,  52%  lead,  and  18  oz.  silver  per  ton. 

The  zinc  plant  treated  345,425  tons,  averaging  14'41% 
zinc,  5  5%  lead,  and  6  94  oz.  silver  per  ton,  and  pro- 

duced 85,354  tons  of  zinc  concentrate,  averaging  47  2% 

zinc,  7'4%  lead,  and  125  oz.  silver  per  ton,  together 
with  10.881  tons  of  lead  concentrate,  averaging  57  9% 

lead,  148%  zinc,  and  322  oz.  silver  per  ton.  In  ad- 
dition 5971  tons  of  zinc  slime  was  produced,  averaging 
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38'6?'{)  zinc,  149%  lead,  and  25' 1  oz.  silver  per  ton. 
The  Lyster  process  has  been  adopted  for  extracting 

the  galena  from  the  slime  coming  from  the  lead  con- 
centrator, and  the  Horwood  process  of  differential 

roasting  is  to  be  used  for  treating  the  zinc  slime  com- 
ing from  the  zinc  concentrator,  with  the  object  of 

deadening  the  galena  to  the  influence  of  flotation  by 
coating  it  with  a  film  of  sulphate.  We  have  already 
recorded  the  results  of  mining  at  the  8th  level  of  the 
South  Blocks,  where  the  lode  has  been  proved  to  be 
85  ft.  wide,  and  the  acquisition  of  the  Sunny  Corner 
property  and  the  formation  of  the  subsidiary  company 
'  Zinc  No.  1  '  to  work  it.  The  reserve  on  December 
31  was  1,844,748  tons  of  purchased  tailing,  averaging 

14'7%  zinc,  5%  lead,  and  6  oz.  silver  per  ton,  and 
721,191  tons  of  ore  at  South  Blocks,  averaging  144% 

lead,  9'1%  zinc,  and  2'3  oz.  silver  per  ton,  this  not  in- 
cluding anything  found  on  the  8th  level.  The  ac- 

counts for  the  year  show  an  income  from  the  sale  of 
concentrate  of  ;^644,428,  and  a  profit,  after  allowance 

for  payment  for  concentrate,  depreciation,  and  all  ex- 
penses, of  ;f 232, 831,  out  of  which  /206,433  has  been 

paid  as  dividend. 

220,800  tons,  averaging  11 '9%  lead,  13'6%  zinc,  and 
10"4  oz.  silver.  Much  development  and  prospecting 
work  has  been  done  during  the  half-year,  but  without 
disclosing  any  notable  amount  of  ore.  The  lead  con- 

centration plant,  as  re-organized  a  year  ago  by  George 
Weir,  of  the  North  Broken  Hill,  is  giving  greatly  im- 

proved results. 
Great  Fingall  Consolidated. — This  company  was 

formed  in  1899  as  an  amalgamation  of  the  Great  Fin- 
gall  Reefs  and  the  Consolidated  Murchison  Gold 
Mines,  which  owned  property  at  Day  Dawn,  near 
Cue,  West  Australia.  Bewick,  Moreing  &  Co.  are  the 
managers.  From  1901  to  1908  excellent  profits  were 
made,  and  the  capital  of  /125,000  was  returned  14 
times.  A  zone  of  impoverishment  was  then  reached 
and  the  prospects  of  finding  profitable  ore  below  the 
13th  level  were  not  encouraging.  Eventually  the 

ground  1100-ft  west  of  the  main  shaft  proved  to  be  pro- 
fitable, and  several  levels  have  been  driven  there.  An 

auxiliary  shaft  is  now  in  course  of  construction,  as 
shown  in  the  accompanying  illustration.  For  the  last 
three  years,  40  out  of  the  100  stamps  have  been  at 
work,  and  reduced  dividends  have  been  paid.     The 
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Broken  Hill  Block  1 0.— The  report  of  this  company 
for  the  six  months  ended  March  31  shows  that  46,119 

tons  of  ore  was  raised,  averaging  11 '9%  lead,  13 T% 
zinc,  and  102  oz.  silver.  The  lead-concentration 
plant  extracted  5961  tons  of  concentrate,  averaging 

64'9%  lead,  6'5%  zinc,  and35'8oz.  silver.  The  zinc 
tailing,  amounting  to  34,055  tons,  and  averaging 

14T%  zinc,  3'2%  lead,  and  53  oz.  silver,  was  de- 
livered to  the  Amalgamated  Zinc  (De  Bavay's)  for 

treatment,  and  7375  tons  of  slime,  averaging  13%  lead, 
21%  zinc,  and  15  oz.  silver  was  sold  to  the  Junction 
North  company.  In  addition,  21,263  tons  of  zinc 

tailing  from  the  dump,  averaging  20'5%  zinc,  6%  lead, 
and  8'2  oz.  silver  was  delivered  to  the  Amalgamated 
Zinc.  The  accounts  show  a  revenue  of  /61,624  from 
the  sale  of  lead  concentrate,  and  £lO,m  from  the 

sale  of  tailing  and  slime.  The  net  profit  for  the  half- 
year  was  ;^16,860,  and  ;^20,000  was  distributed  as  divi- 

dend, being  4s.  on  each  £\0  share.  O.  B.  Ward,  the 
manager,    estimated   the   reserve   on    March    31    at 

report  for  the  year  1912  shows  that  67,177  tons  was 
raised  and  treated,  yielding  19,333  oz.,  and  115,934 
tons  of  sand  and  slime  treated  for  a  yield  of  7755  oz. 
Custom  ore  and  accumulated  slag  accounted  for  3925 

oz.,  bringing  the  total  output  to  31,013  oz.  The  in- 
come was  ;|l33,909,  including  ;^16,262  received  for 

gold  won  from  custom  ore.  The  working  cost  was 

^93,169,  and  the  price  paid  for,  and  cost  of  tributors' 
ore,  ;^13,632  ;  in  addition,  /19,031  was  spent  on  the 
auxiliary  shaft,  and  ;^10,647  on  development.  The 

general  manager's  report,  from  which  we  quote,  in- 
cludes also  expenditure  on  inspection  of  new  proper- 

ties in  the  expenses,  ajid  leaves  a  balance  of  expendi- 
ture over  income  of  ;^5706  for  the  year.  On  the  other 

hand  the  directors  in  their  report  allocate  expenditure 
on  the  auxiliary  shaft  to  capital  account,  and  thereby 
release  ;fl2,500  to  be  available  for  the  payment  of  a 
dividend  of  10%.  The  ore  reserve  on  December  31 
was  estimated  at  21,151  tons  above  the  14th  level, 

having  an  assay-value  of  26s.  5d.  per  ton,  and  below 
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the  14th  level  50,308  tons,  averaging  40s.  per  ton. 
Owing  to  the  irregular  nature  of  the  ore  deposit  and 
of  the  distribution  of  the  gold,  it  is  probable  that 
stoping  operations  will  include  unprofitable  rock,  so 
that  the  average  ore  raised  will  be  of  lower  content 
than  the  estimate  quoted.  The  completion  of  the 
auxiliary  shaft  has  been  delayed  by  scarcity  of  labour, 
and  in  the  meantime  it  is  not  possible  to  raise  ore  from 
the  deeper  levels.  The  ore  at  present  treated  comes 
from  the  reserve  in  the  older  part  of  the  mine.  It  is 
hoped  that  the  auxiliary  shaft  will  be  ready  almost 
immediately,  and  that  ore  can  thereby  be  raised  from 
the  deeper  levels  before  the  reserve  in  the  upper  levels 
is  exhausted. 

Mountain  Queen. — This  company  was  another  off- 
shoot of  the  Lake  View  Consols,  under  the  circum- 

stances detailed  in  the  previous  paragraph.  It  was 
formed  in  1910  to  acquire  a  gold-mining  property 
situated  19  miles  south  of  Southern  Cross,  West  Aus- 

tralia. James  Brothers  are  the  consulting  engineers, 
Bewick,  Moreing  &  Co.  are  the  general  managers,  and 
F.  L.  Thomas  is  mine  superintendent.  A  year  ago 
the  Transvaal  mine,  in  the  same  district,  was  ac- 

quired from  the  same  vendors,  ;f45,000  in  shares  be- 
ing issued  for  the  purpose.  The  report  now  issued 

covers  the  year  1912,  and  shows  that  at  the  Mountain 
Queen  mine  the  oxidized  ore  is  nearing  exhaustion. 
The  reserve  on  December  31  was  26,780  tons,  aver- 

aging 26s.  4d.  per  ton,  above  the  No.  2  level.  The 
sulphide  zone  has  not  been  tested  to  so  great  an  ex- 

tent as  to  warrant  exact  estimates.  The  general  man- 
agers mention  15,000  tons,  averaging  27s.  6d.,  as 

probable  figures.  The  method  of  treating  the  sulphide 
ore  has  not  been  settled  ;  but  it  is  stated  that  little  al- 

teration should  be  required  in  the  present  plant  in 
order  to  meet  the  new  requirements.  During  the  year, 
43,393  tons  of  ore  was  raised,  yielding  7431  oz.  gold 

by  amalgamation  and  1811  oz.  by  cyaniding.  In  ad- 
dition, 3149  tons  of  accumulated  slime  yielded  347  oz. 

The  total  production  of  gold  was  9589  oz.,  worth 
/40.684.  The  accounts  show  a  profit  of  £169,  after 
all  expenses  had  been  paid  in  connection  with  develop- 

ment at  the  Transvaal  mine,  and  allowance  made  for 
depreciation.  The  mill  at  Mountain  Queen  consists 
of  2  Holman  air-cushion  stamps.  The  installation 
and  results  obtained  were  described  in  our  issue  of 

November  last.  These  stamps  were  supplied  by  the 

makers  on  approval,  and  the  report  states  that  "  they 
have  proved  highly  efficient."  The  2  stamps  between 
them  crushed  74i  tons  per  24  hours.  As  regards  the 
Transvaal  mine,  the  lode  has  been  proved  for  1200-ft. 
on  the  60-ft.  level,  and  740-ft.  on  the  140-ft.  level,  and 
it  is  stated  that  the  indications  are  favourable  to  a  con- 

tinuance of  the  orebody  in  depth.  The  reserve  is  esti- 
mated at  48,500  tons,  averaging  44s.  per  ton.  The 

ore  is  arsenical,  and  the  metallurgical  treatment  has 
not  yet  been  fixed. 
Zeehan-Montana. — This  company  was  formed  in 

1892  as  a  subsidiary  of  the  Mount  Zeehan  (Tasmania) 
Silver  Lead  Mines  Co.  D.  C.  Griffith  is  chairman. 
For  some  years  satisfactory  profits  were  made.  In 
1908  the  reserve  was  exhausted,  but  the  manager,  John 
Craze,  continued  developments  and  was  rewarded  by 
the  discovery  of  other  orebodies,  though  of  inferior 
grade.  In  1910  and  1911  the  payment  of  dividends 
was  resumed.  The  report  for  1912  shows  that  re- 

ceipts and  expenditure  have  been  about  equal,  and  the 
small  balance  of  profit  has  l)een  carried  forward  The 
amount  of  ore  raised  was  9500  tons,  of  which  024  tons 
was  shipping  ore,  and  8930  tons  concentrating  ore, 
averaging  9  4%  lead  and  10  Ooz.  silver.  The  concen- 

trate recovered  was  805  tons.     The  shipments  to  Ant- 

werp totalled  1200  tons,  for  which  /20,110  was  re- 
ceived, after  paying  freight  and  returning  charges  ; 

239  tons  was  sold  to  the  Tasmanian  Smelting  Co., 

realizing  /3618,  together  with  388  tons  of  silver-bear- 
ing gossan,  realizing  ;^304.  The  profit  for  the  year 

was  /715,  which  was  carried  forward. 
Briseis  Tin. — This  company  was  formed  in  1899  to 

acquire  a  tin-gravel  property  in  the  Ringarooma  dis- 
trict, northeastern  Tasmania,  .\djoining  properties 

have  since  been  acquired  known  as  Krushka's  Flat 
and  Ringarooma  leases,  and  three  years  ago  the 

Wallace  gold-gravel  property  in  Victoria  was  ac- 
quired. The  report  for  1912  shows  that  92,000  cubic 

yards  at  Briseis  North  yielded  233  tons  of  black  tin, 

and  169,000  cu.  yd.  at  Krushka's  Flat  2763  tons,  the 
respective  yields  per  cu.  yd.  being  5"67  and  3'66  lb. 
In  addition,  21'4  tons  came  from  the  Ringarooma 
section  and  435  tons  was  recovered  at  isolated  spots, 
bringing  the  total  yield  to  53886  tons,  averaging 

74'5%  metal.  The  net  income  from  this  source  was 
/84,261,  and  the  average  price  per  ton  of  tin  was 
/215.  10s.  Work  at  the  Ringarooma  section  has  been 
centred  on  the  stripping  of  the  overburden,  of  which 
243,000  cu.  yd.  was  removed  during  the  year.  The 
original  Briseis  property  is  nearly  exhausted,  and  in 

Krushka's  Flat  there  remains  800,000  cu.  yd.  esti- mated to  contain  750  tons  of  black  tin.  The  future  of 

the  company  depends  on  the  Ringarooma  section.  So 
far  as  the  investigations  have  gone,  it  is  possible  to 

estimate  that  there  are  7^  million  cubic  yards  of  ma- 
terial containing  4569  tons  of  black  tin,  or  rather  over 

Ijlb.  per  cu.  yd.  As  regards  the  Wallace  property, 
four  dredges  treated  1,547,000  cu.  yd.  for  a  yield  of 
gold  worth  /36,087  ;  after  all  expenses  and  royalties 

were  paid,  a  profit  of  ;^13,452  was  made.  The  ac- 
counts of  the  company  show  a  net  profit  of  /43,319, 

and  /45,000  has  been  distributed  as  dividend,  being 
at  the  rate  of  7^  per  cent. 

Mount  Lyell  Mining  &  Railway. — The  report  of 
this  Tasmanian  copper-mining  company  for  the  half- 
year  ended  March  31  naturally  reflects  the  results  of 
the  disastrous  fire  at  the  North  Lyell  that  occurred  on 

October  12  last.  The  fire  was  extinguished  by  flood- 
ing, and  the  subsequent  unwatering  has  only  just  been 

completed.  Before  the  fire  started,  5368  tons  of  ore 
was  raised  from  the  mine,  averaging  6%  copper. 
From  the  Mount  Lyell,  58,580  tons  was  raised  from 

underground  and  7364  tons  from  the  open-cut,  and  of 
the  total,  56,317  tons  was  sent  to  the  smelter  and  9633 
tons  to  the  sulphuric  acid  and  superphosphate  works 
at  Melbourne  and  Adelaide.  The  necessary  fluxing 

material  was  obtained  from  the  open-cut  at  the  Lyell 
Tharsis,  as  a  substitute  for  North  Lyell  ore,  but  the 
grade  was  much  lower,  the  21,242  tons  extracted 
averaging  145%  copper,  J  oz.  silver,  and  0  14  dwt. 
gold.  The  Comstock  property,  adjoining  the  North 
Lyell,  recently  acquired,  contains  a  separate  orebody. 
Little  development  has  been  done  on  this  property 

during  the  half-year  owing  to  the  fire,  but  arrange- 
ments are  well  forward  for  extracting  100  tons  per 

day,  and  up  to  March  31,  3757  tons  had  been  delivered 
to  the  smelter,  averaging  328%  copper,  027  oz.  sil- 

ver, and  06  dwt.  gold.  The  smelter  treated  84,833 

tons  during  the  half-year,  for  a  yield  of  825  tons  of 
blister  copper,  containing  813  tons  copper,  95,283  oz. 
silver,  and  2200  oz.  gold.  The  copper  figure  is  less 

than  one  quarter  of  the  normal,  though  the  total  ton- 
nage was  maintained.  The  ore  reserve  on  March  31 

was  estimated  as  follows  :  Mount  Lyell,  2.295,232 
tons,  averaging  0  531%  copper,  196  oz.  silver,  and 

056  dwt.  gold  ;  North  Lyell,  1,078,384  tons,  averag- 
ing 6%  copper,   1  33  oz.  silver,  and  01   dwt.   gold. 
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The  report  states  that  the  superphosphate  business  is 
flourishing,  and  that  the  three  works  are  taxed  to  their 
utmost  capacity.  It  is  interesting  to  note  that  116  tons 

of  precipitate,  containing  56  tons  of  copper,  was  re- 
covered from  the  mine  waters  of  the  North  Lyell. 

The  accounts  show  a  loss  of  £21 ,911  for  the  half-year, 
after  / 11, 455  had  been  allowed  for  depreciation,  and 
/21,282  for  expenses  in  connection  with  the  fire. 

Great  Boulder  Proprietary.  —  As  we  recorded  in 
this  column  a  year  ago,  the  end  of  this  company,  own- 

ing one  of  the  great  gold  mines  of  Kalgoorlie,  is  within 
measurable  distance,  owing  to  the  fact  that  the  main 
orebody  has  passed  into  the  property  of  the  Golden 
Horse-Shoe  between  the  2650  and  2800-ft.  levels,  and 
also  become  poorer  below  the  2500-ft.  level.  The  re- 

port for  1912  shows  that  193,451  long  tons  of  ore  was 
treated,  yielding  gold  worth  ;^573,159,  or  59s.  per  ton. 

Lake  View  &  Star. — Three  years  ago  it  was  de- 
cided to  segregate  the  mining  and  financial  interests  of 

the  Lake  View  Consols,  of  Kalgoorlie,  which,  on  the 
exhaustion  of  the  rich  deposits,  gradually  developed 
into  a  financial  and  exploration  company.  The  Lake 
View  mine  was  then  handed  to  a  new  company,  and 

at  the  same  time  the  Hannan's  Star  mine  was  ac- 
quired. The  report  of  this  company,  the  Lake  View 

&  Star,  for  1912  shows  that  the  Lake  View  main  shaft 

has  been  sunk  to  a  depth  of  2154-ft.  Developments 
at  the  1900-ft.  level  were  on  the  whole  satisfactory, 
and  it  is  expected  that  the  ore  between  the  1800  and 
1900-ft.  levels  will  all  be  worth  extracting.  The  ore 
reserve  at  Lake  View  was  estimated  on  December  31 
at  107,050  tons,  averaging  30s.  4d.  per  ton.  At  the 
Star  mine,  no  new  development  work  was  done,  as  at- 

tention was  centred  on  blocking-out  the  orebodies  at 
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The  profit  was  ;^307,744,  and  the  dividends  absorbed 

;f 262, 500,  being  at  the  rate  of  150%  yearly.  The  pro- 
duction and  profits  have  varied  little  during  the  last  10 

years.  Richard  Hamilton,  the  manager,  reports  that 
the  ore  reserve  consists  of  652,916  long  tons,  averag- 

ing 146  dwt.  per  ton,  as  compared  with  698,662  tons, 
averaging  14i  dwt.,  and  under  the  circumstances  the 
part  maintenance  of  the  reserve  is  highly  gratifying. 
Connection  has  been  made  with  the  workings  of  the 
Golden  Horse-Shoe  at  2050  and  2500  ft.,  with  a  con- 

sequent improvement  in  the  ventilation.  Diamond- 
drilling  has  been  actively  conducted  during  the  year, 

but  the  only  discovery  of  note  was  a  lense  on  the  500- 
ft.  level.  The  lodes  at  Kalgoorlie  are  nearly  vertical 
and  the  dip  varies.  It  is  quite  within  the  bounds  of 
possibility  that  the  lode  may  return  at  greater  depth 
to  the  Proprietary  ground,  but  as  the  lode  below  the 

2650-ft.  level  is  of  poor  quality  there  is  little  encourage- 
ment to  sink  the  shafts  deeper.  In  the  meantime 

drilling  at  depth  is  being  conducted.  As  has  already 
been  recorded,  the  option  on  the  Great  Victoria  mine 
near  Southern  Cross  was  not  exercised.  The  mana- 

gers continue  on  the  look-out  for  other  suitable  pro- 
perties. 

several  levels.  Here  the  reserve  was  estimated  at 
305,720  tons,  averaging  26s.  9d.  per  ton.  During  the 
year  95,258  tons  was  raised  from  the  Lake  View,  and 
117,348  from  the  Star,  a  total  of  212,606  tons,  which 
was  treated  in  the  75-stamp  mill.  The  discharge  was 
sent  direct  to  concentrators,  and  19,074  tons  of  con- 

centrate removed.  This  was  roasted,  all-slimed,  and 
cyanided,  for  a  yield  of  32,715  oz.  gold.  The  tailing 
was  slimed  and  cyanided  separately  and  yielded  26,396 
oz.  gold.  In  addition  25i  tons  of  slag  containing  304 
oz.  gold  was  sold.  The  total  production  was  59,378 
oz. ,  worth  ;^252,890.  The  net  profit  was  /32.097,  out 
of  which  /32,000  was  distributed  as  dividend.  Bewick, 
Moreing  &  Co.  are  general  managers,  H.  E.  Vail  mine 

superintendent,  and  James  Brothers  consulting  engi- 
neers. 

Rezende  Mines. — Thiscom-pany  wasformedin  1908, 
as  a  third  reconstruction  of  a  company  originally  form- 

ed in  1892  to  acquire  a  gold  mine  in  the  Umtali  dis- 
trict of  Rhodesia,  near  the  border  of  Portuguese  terri- 

tory. We  recorded  the  earlier  history  of  the  property 
in  our  issue  of  July  1910,  and  showed  that  after  18 
years  of  continued  failure,  the  position  had  been 
greatly  improved  by  the  acquisition  of  the  control  by 
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the  Anglo-French-Farrar  group.  Subsequently  in 
1912  the  Penhalonga  property  was  absorbed,  which 

had  for  an  equal  number  of  years  been  as  un- 
successful under  the  control  of  the  Anglo-French-Far- 

rar group.  The  report  for  1912  shows  that  at  the 
Rezende  property  49,380  tons  of  ore  assaying  S  dwt. 
per  ton  was  sent  to  the  mill,  of  which  an  average  of 
35  stamps  were  at  work,  and  that  the  yield  was 
17,873  oz.  gold,  being  at  the  rate  of  7|dwt.  per  ton. 
The  ore  reserve  is  estimated  at  101,579  tons  averaging 
7  38  dwt.  per  ton.  together  with  44,020  tons  on  the 

the  hanging  wall,  of  undefined  content.  At  the  Pen- 
halonga mine,  68,548  tons  of  ore  was  raised,  and  after 

the  rejection  of  34%  waste,  45,233  tons  was  sent  to 
the  mill.  The  ore  averaged  4  53  dwt.  gold,  2^  oz. 

silver, and  lj°c  lead.andtherecovery  was 8609oz.  gold, 
60,604  oz.  silver,  and  354  tons  of  lead,  some  being  in 
the  form  of  bullion  and  the  rest  in  concentrate  shipped 

to  England.  The  reserve  on  December  31  was  calcu- 
lated at  42.827  tons,  together  with  32,669  tons  of  prob- 
able ore.  The  income  at  Rezende  was  ;^76,525  and 

at  Penhalonga  ;^49,842.  The  cost  at  Rezende  was 
;^60,514,  and  at  Penhalonga  /40,866.  The  income 
from  tributors  was  £5785.  The  total  profit  for  the 
year  was  /30,772.  just  double  of  that  for  1911.  Out 

of  this  profit,  /60G0  has  been  charged  to  develop- 
ment reserve  account,  /1727  to  depreciation,  /1276 

to  London  expenses,  and  /444  paid  as  extra  remu- 
neration to  directors.  The  shareholders  received 

/1 7,764,  being  at  the  rate  of  15  percent. 
Villatge  Main  Reef. — This  company  was  formed  in 

1888  to  acquire  claims  on  the  dip  of  the  Salisbury, 
Jubilee,  and  City  &  Suburban  mines,  on  the  outcrop 

on  the  central  Rand,  and  in  1906  the  Wemmer  pro- 
perty to  the  west  of  the  Salisbury  was  absorbed,  after 

the  exhaustion  of  its  rich  upper  levels.  Milling  com- 
menced in  1892  with  10  stamps,  and  in  1898  a  new 

mill  of  100  stamps  was  erected,  increased  in  the  follow- 
ing year  to  160.  When  the  Wemmer  was  absorbed, 

the  60-stamp  mill  belonging  to  that  company  was  ac- 
quired, so  that  the  present  equipment  contains  220 

stamps.  There  are  also  6  tube-mills.  Dividends  were 
first  paid  in  1898,  and  from  then  to  the  end  of  1912, 
/2, 91 1,943  has  been  distributed  on  a  nominal  capital 
of  /472,000,  but  it  must  be  remembered  that  the 
greater  proportion  of  the  £l  shares  issued  for  cash 
were  sold  at  prices  ranging  from  £3.  10s.  to  £6.  10s. 
The  mine  is  now  approaching  its  end,  and  the  reserves 
are  sufficient  to  last  for  nearly  four  years  at  the  present 
rate  of  output.  Owing  to  the  decreasing  number  of 
stof)e-faces,  it  will  not  be  possible  to  maintain  the  rate 
of  output,  and  the  cost  per  ton  will  be  consequently 
increased.  The  eventual  results  as  regards  the  ex- 

traction of  the  remaining  ore  will  depend  largely  on 
the  supply  and  cost  of  labour.  The  company  belongs 
nominally  to  the  Consolidated  Gold  Fields  group,  but 
the  technical  control  is  with  the  Central  Mining  &  In- 

vestment Corporation.  The  report  for  the  year  1912 
shows  that  563,511  tons  was  raised,  and  after  the  re- 

jection of  167{,  waste,  470,981  tons  was  sent  to  the 
mill,  averaging  9  73  dwt.  per  ton.  The  yield  by  amal- 

gamation was  149,762  oz.  and  by  cyaniding  72,023  oz., 
making  a  total  of  221.785  oz.,  worth  £929,111.  being 
a  recovery  of  9  43  dwt..  or  398.  6d.  per  ton  milled. 
The  working  cost  was  £^11,5X1,  or  18s.  7d.  per  ton, 
leaving  a  profit  of  ;^492.215.  or  20s.  lid.  per  ton. 

F'rofits  tax,  income-tax.  and  other  expenses  reduced 
the  profit  to  /443,175,  out  of  which  ;^165,200  has  been 
distributed  as  dividend,  being  at  the  rate  of  35% .  The 
remainder  was  carried  forward,  making  a  balance  in 
hand  of  £ill,2iO.  The  existence  of  the  company  is 
being  prolonged   by  the  purchase  of  shares  in    the 

Village  Deep.  Of  these,  17,352  have  been  bought 
during  the  year,  bringing  the  holding  to  87,352  shares, 
out  of  a  total  of  1,060,671.  The  average  recent  quota- 

tion of  Village  Deep  /l  shares  has  been  £2. 
Transvaal  Gold  Mining  Estates.  —  This  company 

belongs  to  the  Central  Mining  group,  and  is  by  far  the 

largest  gold-producer  owning  properties  in  the  Trans- 
vaal outside  the  Witvvatersrand  series.  It  was  formed 

in  1895,  and  owns  a  number  of  mines  at  Pilgrim's  Rest, 
in  the  Lydenburg  district.  The  Clewer,  Duke's  Hill 
South,  Theta,  Oraskop,  Peach  Tree,  and  Columbia 
Hill  properties  are  worked  together,  in  the  name  of 
the  Central  mines,  under  the  management  of  George 
Carter ;  the  Elandsdrift  is  managed  by  William 
Patrick  ;  and  the  Vaalhoek  by  Andrew  Kelly.  S.  C. 
B.  Aimetti  is  general  manager  for  the  company.  Dur- 

ing the  year  ended  March  31,  148,834  tons  was  raised 
from  the  Central  mines,  and  sent  to  the  60  stamps  and 
3  tube-mills.  The  yield  by  amalgamation  was  49,070 
oz.,  and  by  cyanide  47,902  oz.,  making  a  total  of 
96,972  oz.,  worth  £406,753,  or  54s. 9d.  per  ton  milled. 
The  working  cost  was  ;^161,8S4,  or  21s.  9d.  per  ton 
milled,  leaving  a  working  profit  of  ;f245,296,  or  33s. 
per  ton.  In  addition,  a  profit  of  /8736  was  made 
from  the  treatment  of  7342  tons  of  accumulated  slime, 
from  which  2572  oz.  gold  worth  /10,724  was  extracted. 
The  Clewer  mine  is  now  exhausted.  The  ore  reserve 

at  the  Central  group  was  estimated  on  March  31  at 
385,547  tons,  averaging  14^  dwt.  per  ton,  an  increase 
of  35,828  tons  during  the  year.  At  the  Elandsdrift 
mine,  7908  tons  of  ore  was  mined  and  treated,  yield- 

ing 7323  oz.  by  amalgamation  and  1394  oz.  by  cyanide, 
making  a  total  of  8717  oz.,  worth  /36,556,  or  93s.  8d. 
per  ton  milled.  The  working  expenses  were  ;^12,329, 
leaving  a  profit  of  /24,259,  or  62s.  2d.  per  ton.  The 
reserve  is  estimated  at  30,210  tons.  At  the  Vaalhoek 
mine,  15,607  tons  was  raised  and  milled,  yielding  2473 
oz.  by  amalgamation  and  3683  oz.  by  cyanide,  a  total 
of  6156  oz.,  worth  /25,860,  or  31s.  7d.  per  ton.  The 
working  cost  was  ;^17,465,  and  the  profit  ;^8394,  or 
10s.  3d.  per  ton.  The  ore  reserve  is  estimated  at 

40,892  oz.,  averaging  103  dwt.  Out  of  the  total  pro- 
fits made  by  the  company,  /25,170  was  paid  as  tax, 

/5656  as  debenture  interest,  and  /18,436  placed  to  the 
debenture  redemption  fund.  The  shareholders  re- 

ceived ;^226,584,  being  at  the  rate  of  37^%.  The  de- 
benture issue  of  ;^124,000  was  made  three  years  ago 

for  the  purpose  of  erecting  a  hydro-electric  station, 
and  already  /36,872  of  this  has  been  redeemed. 
The  dividend  for  1912  was  the  highest  recorded. 

Hampden  Cloncurry  Copper  Mines. — This  com- 
pany was  formed  in  Melbourne  in  1906  by  the  Baillieu 

group,  for  the  purpose  of  acquiring  the  Hampden  and 
Duchess  copper  properties,  in  the  Cloncurry  district. 
North  Queensland.  More  recently  the  Trekelano 
mine  was  purchased,  and  three  months  ago  the  Mc- 

Gregor property  and  the  Salmon  mine  were  bought. 
The  company  also  owns  the  Mascotte  and  Scalper 
properties,  and  has  a  working  option  in  the  .\nswer 
mine.  .\  smelter  was  built  in  1912  and  started  work 

in  July.  In  1909  the  company  was  re-constructed  and 
new  capital  subscribed,  and  last  year  50,000  new  shares 
of  £\  each  were  placed  by  Lionel  Robinson,  Clark  & 
Co.  at  50s.,  chiefly  for  the  purpose  of  buying  the  Mc- 

Gregor properties.  The  option  granted  to  this  firm  on 
a  further  50,000  shares  at  56s.  has  not  been  exercised. 

The  report  for  the  six  months  ended  February  28  last 
shows  that  9510  tons,  averaging  8^%  copper,  was 
raised  from  the  Hampden  mine,  and  12,121  tons, 
averaging  17%  from  the  Duchess  mine.  The  smelter 
treated  24,874  tons,  including  some  from  the  Salmon 
and  purchased  ore,  and  the  matte  produced,  together 
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with  2125  tons  of  accumulated  matte,  was  bessemer- 
ized,  yielding  3573  tons  of  blister  copper,  containing 
3538  tons  of  copper,  1686  oz.  gold,  and  38,144  oz. 
silver.  The  total  ore  reserve  at  the  various  mines  was 
estimated  at  268,000  tons,  averaging  over  10%  copper. 
The  Answer  and  Salmon  mines  are  not  included  in  this 
estimate.  The  accounts  show  an  income  of  ;^333,173 
from  the  sale  of  blister  copper.  After  all  expenses 
were  paid,  and  allowance  made  for  depreciation,  a 
profit  of  /105,521  remained.  Out  of  this,  /70,000 
was  paid  as  dividend,  the  first  yet  recorded,  and  the 
remainder  carried  forward. 

Talisman  Consolidated. — This  company  was  form- 
ed in  1899  to  acquire  a  gold-mining  property  at  Karan- 

gahake,  New  Zealand,  about  10   miles  west  of   the 

copper  as  sulphate  is  done  at  Clydach,  in  Swansea 
valley.  Many  technical  difficulties  were  experienced 

in  the  early  years,  and  the  preference  dividend  was  in 

arrears  ;  but  in  1905  the  commercial  success  of  the  com- 
pany was  assured,  and  a  first  dividend  was  paid  on  the 

ordinary  shares.  Since  then  there  have  been  several 

additions  to  share  capital  and  debentures  for  the  pur- 
pose of  extending  operations.  No  information  is  given 

as  to  output.  The  report  for  the  year  ended  April  30 
last  shows  a  net  profit  of  ;^191,047,  after  payment  of 
income  tax,  out  of  which  ;,f26,366has  been  distributed 

on    /400,000    7%     preference    shares,    /■60,031    on ;^300,000  ordinarv  shares,  being  at  the  rate  of  21^% 
less  tax,  and  /40,256  on  the  ;^50,000  deferred  shares. 

An  issue  of  /125,000  5%  debentures  was  made  last 
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Waihi.  Other  properties  were  absorbed  in  1904,  and 
from  1906  onward  handsome  profits  have  been  made. 

The  report  now  issued,  covering  the  year  ended  Feb- 
ruary 28  last,  shows  that  42,980  tons  of  ore  was  raised 

and  treated,  for  a  yield  of  52,589  oz.  gold  and  223,652 
oz.  silver,  worth  ;^242,190,  or  /5.  12s.  8d.  per  ton 
milled.  The  amount  distributed  as  dividend  was 

/129,375,  being  at  the  rate  of  37^%.  The  ore  reserve 

on  February  28  was  estimated  at  47,653  tons,  averag- 
ing £6.  2s.  lOd.  per  ton,  as  compared  wuth  56,791  tons, 

averaging  £6.  3s.  2d.  the  year  before.  The  decrease 
in  the  tonnage  is  due  to  the  labour  troubles,  and  also 
to  the  increased  amount  of  water  coming  into  the 
workings.  Bewick,  Moreing  &  Co.  are  the  general 
managers,  and  H.  Stansfield  is  the  superintendent. 
Mond  Nickel. — This  company  was  formed  in  1900 

to  acquire  the  Victoria  copper-nickel  mines  at  Sud- 
bury, Ontario,  together  with  the  patent  rights  of  Lud- 

wig  Mond's  process  for  separating  the  nickel  from  the 
copper  matte.  The  ores  are  smelted  on  the  spot,  and 
the  refining  of  the  nickel  and  the  production  of  the 

November,  bringing  the  total  indebtedness  to  ;^375,000. 
This  money  has  been  required  for  the  completion  of 
the  new  smelting  works  at  Coniston,  Ontario.  Smelt- 

ing operations  commenced  in  May  of  this  year. 
Kramat  Pulai. — This  company  was  formed  in  1907 

to  acquire  alluvial  tin  properties  at  Pulai,  in  the  Kinta 
district  of  Perak,  a  little  to  the  north  of  Tekka  and 

Gopeng.  Nutter  &  Pearse  are  the  local  managers, 
V.  H.  Pearson  is  mine  manager,  and  F.  W.  Payne  & 
Co.  are  the  consulting  engineers.  The  first  dividend 
was  paid  in  July  1912.  The  report  now  published, 
covering  the  year  1912,  shows  that  a  fourth  elevator 
was  added,  and  three  new  elevators  built  to  supersede 
those  previously  at  work.  Altogether,  500,400  cu.  yd. 
was  treated  for  a  yield  of  200  tons  of  tin  concentrate, 
as  compared  with  356,228  cu.  yd.  yielding  198  tons  the 
year  before.  The  concentrate  sold  for  /24,762,  and 
after  all  charges  were  met,  a  profit  of  /10,546  was 
left.  Out  of  this,  ;^10,000  has  been  distributed  as 
dividend,  being  at  the  rate  of  10%.  Up  to  the  present 
time  only  the  deposits  near   the   surface  have  been 
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worked.  The  consulting  engineers  are  engaged  in  re- 
arranging and  increasing  the  pressure  of  the  water- 

supply,  so  as  to  make  it  possible  to  work  the  deeper 
levels,  and  to  reduce  the  cost. 

Burma  Ruby  Mines. — This  company  was  floated  by 
the  Rothschilds  24  years  ago  to  consolidate  the  ruby 

and  sapphire  gravel-mines  at  Mogok,  Burma.  The 
profits  were  never  as  great  as  expected,  for  various 
reasons,  the  chief  being  the  fall  in  demand  for  this 
class  of  stone  in  face  of  the  rivalry  of  the  all-conquer- 

ing diamond  from  South  Africa.  The  rent  and  royal- 
ties demanded  by  the  Indian  government  have  also 

greatly  reduced  the  divisible  profits.  F"rom  190S  to 1912  no  dividend  was  paid,  but  in  the  latter  year  it 

was  possible  to  make  a  small  distribution.  The  report 
for  the  year  ended  February  28  last  shows  that  the  im- 

proved position  has  been  maintained.  During  the  year, 
1,383,146  loads  of  ruby  earth  was  washed  at  a  cost  of 
7  77d.  per  load,  as  compared  with  1,479,845  loads  at 
7  5d  per  load  the  year  before.  The  sale  of  stones  out 
of  stock  brought  an  income  of  ;r63,896,  and  ;^13,346 
was  received  as  royalty  from  leased  lands.  Against 
this,  £\2,Q0f>  was  paid  as  royalty,  and  /2818  as  part 
profit,  to  the  Indian  government,  and  after  the  pay- 

ment of  all  exfjen.ses,  and  due  allowance  for  deprecia- 
tion, a  profit  of  j(5340  was  left.  Adding  to  this  the 

balance  of  /1 4,546  brought  forward  from  the  previous 
year,  the  total  disposable  balance  was  ;f  19,887,  out  of 
which  fJMb  has  been  distributed  as  dividend,  being 
at  the  rate  of  2^%.  Two  years  ago  the  development 
was  commenced  of  a  new  tract  of  ground  in  the  Kathie 
valley,  (>  miles  away.  The  drainage  system  here  is 
nearly  complete,  and  washing  will  commence  in  a 
short  time.  It  is  interesting  to  note  that  the  sale  of 
stones  in  I^ndon  is  limited,  the  income  from  this 
source  lieing  only  /9783,  out  of  /65.667.  the  balance 
coming  from  local  sales. 

Tilt  Cove  Copper.  —  This  company  was  formed  in 
1888  to  acquire  copper  mines  in  Newfoundland,  and  in 
1890  the  mines  were  leased  to  the  Cape  Copper  com- 

pany, which  pays  to  the  Tilt  Cove  company  half  of 
the  annual  profits  and  a  rent  of  £4400.  The  ore  is 

pyritic  with  3  to  4%  copper,  and  is  shipped  to  Briton- 
ferry,  South  Wales,  where  its  sulphur  is  used  in  acid 
and  fertilizer  manufacture  and  the  residue  smelted  for 

copper.  Thereport  for  1912  does  not  give  particulars 
of  output,  but  records  a  profit  at  the  mines  of  /15,561, 
and  a  net  profit  of  £13,293.  Half  of  this,  £^6646,  was 
retained  by  the  Cape  Copper  company,  and  the  other 
half  was  received  by  the  Tilt  Cove  company.  After  the 
payment  of  London  management  expenses,  the  balance 
for  the  year  was  /5380.  The  company  has  during 
the  year  realized  its  reserve  fund  invested  in  Consols, 

the  nominal  amount  being  £"10,000.  The  money  thus received  was  to  have  been  distributed  in  augmentation  of 
dividends,  but  the  debenture-holders  have  intervened. 

Guiana  Gold. —  This  company  was  formed  in  1905 
to  acquire  from  the  British  Guiana  Exploration  Syndi- 

cate the  St.  Mary's  alluvial  gold  properties  in  British 
Guiana.  Dividends  have  been  paid  since  1908,  total- 

ling 67J%  on  a  capital  of  /50,000.  Four  dredges  are 
at  work  over  20  miles  of  river.  The  recovery  for  the 
year  ended  March  31  last  was  9162  oz.,  as  compared 
with  7511  oz.  the  previous  twelve  months.  The  net 

revenue  from  the  sale  of  gold  was  £"35,846,  and  after 
£^4960  had  been  allowed  for  the  depreciation  of  plant, a  profit  of  /8828  was  made.  Out  of  this,  £^7500  has 
been  distributed  as  dividend,  being  at  the  rate  of  15 

per  cent. 
Sissert. — This  company  was  formed  in  London  in 

June  1912,  to  acquire  the  whole  of  the  share  capital 
(£^630,000)  of  a  Russian  company  of  similar  name. 
The  property  owned  by  the  latter  consists  of  an  estate 
covering  500  square  miles,  in  the  Ural  mountains,  to 
the  south  of  Ekaterinburg,  and  not  far  from  Kyshtim. 
The  estate  contains  copper  mines  and  iron  works.  Of 
the  mines,  the  Polefsky  and  Gumesh^vsky  are  old,  and 

there  are  dumps  of  ore  previously  discarded  now  be- 
ing treated  ;  while  the  Sysselsky  was  only  opened  in 

1906.  Thereport  for  the  year  ended  May  31  shows  that 

33,935  tons  of  ore  was  raised,  averaging  4i'%  copper, 
and  22,580  tons  treated,  yielding  1166  tons  of  metal. 
In  addition,  88,520  tons  was  leached,  yielding  325 
tons.  The  iron  furnaces  produced  18,020  tons  of  pig 

iron.  Of  gold,  6467  oz.  was  produced,  and  of  plati- 
num, 1377  oz.  The  English  company  received  £45,789 

as  dividend  from  the  Russian  company,  and  a  net  bal- 
ance of  £^43,715  was  left  after  London  expenses  were 

paid.  The  ore  deposits  were  described  in  an  article 
by  H.  W.  Turner  in  our  issue  of  June  last  year,  and 
A.  L.  Simon  described  the  leaching  plant  in  a  paper 
read  before  the  Institution  of  Mining  and  Metallurgy 

in  December  1909,  and  reported  in  our  issue  of  Janu- 

ary 1910. 
k\.  the  meeting  of  shareholders  held  on  June  26,  the 

chairman  announced  that  the  diamond-drilling  opera- 
tions conducted  at  the  Sysselsky  and  Gumeshevsky 

mines  had  not  so  far  given  results.  The  bore-hole  at 
the  former  had  either  been  deilected  from  the  direction 
intended  or  else  the  orebody  is  faulted.  At  the  latter, 
loose  ground  was  encountered,  so  it  will  be  necessary 
to  start  afresh  with  a  larger  drill  and  to  use  tubing. 
Drilling  is  also  to  be  undertaken  at  the  Degtiarsky 
mine.  As  regards  the  new  central  shaft  that  was  to  be 

sunk  at  the  Sysselsky,  this  project  has  been  abandon- 
ed, and  the  old  shafts  are  to  be  deepened.  The  ore 

.  reserve  at  Sysselsky  is  sufficient  for  2  years,  and  at 

Gumeshevsky  there  is  'clay  '  ore  enough  to  supply 
the  leaching  plant  for  6  years. 
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STATISTICS 
Stocks  of  Copper  in  England  and  the  Continent 

Reported  by  Henry  R.  Merton  &  Co.    Tons  of  2240  lb. 

Production  of  Gold  in  Rhodesia. 

^ 
May    31          June  30 

Tons              Tons 
July  31 

Tons 

20.524              19,233 

3,380       '        2,859 
1,700                1.350 
4.000               4.700 
4.800        i         4,700 
3.822        i         3.441 
1.961                 1.913 
1.500                1.300 

18.037 

3.132 Afln^it  frnm  Chile              .  ... 2.175 
Afloat  from  Australia   

5.000 
4.000 

1.584 In  Bremen     
In  other  European  Ports.. 

1.699 

1.200 
Total  European  visible 

supply      41,687       '       39.496 36,827 

American  Copper  Producers'  Association's  Figures. 
In  Tons  of  22401b.   

Total.   1911. 
Total,   1912- 

January    • 
February 
March   
April   
May    

June   
July   

Produc 

tion.    jDomes- I      tic 

Deliveries 

639.258 
706.052 

316.791 
365.920 

64.053 

58.460 
60.822 
60,416 
63,088 
54,402 

61.640 

29,111 
26.641 34.190 
34.892 
36,209 
30,559 
26,296 

Foreign'  Total 

337,009 
333,212 

653.800 
699.132 

Stocks  at 
end  of 
month 

26.956 32.219  I 

34,682  ! 
38,346 
30,477 
30.396 35.035  I 

56.067 
58.860 
68.872 
73.238 
66.686 
60.955 61,331 

55.000 
54,600 
46.550 

33.728 
30,130 

23.577 
23,886 

Production  of  Gold  in  the  Transvaal. 

Rand 

Else- 

where 

I       Oz. Year  1912    1  8.753.563 
Oz. 

370.731 

Total 

Oz. 
9.124.299 

January  1913 , 
February    
March    
April   
May      
June     
July    

760,981 
702,394 
760,324 
755,858 
761,349 
716,267 

625,107 

28,409 
31,728 
30.228 
29.116 

32.957 
30,810 
30,282 

789,390 
734.122 
790.552 

784,974 794,306 

747.077 
655,389 

Value 

£ 
38,757,560 

3,353.116 
3.118.352 
3.358.050 

3.334.358 
3.373.998 
3.173.382 
2.783,917 

Cost  and  Profit  on  the  Rand. 

July  1912.   
August   
September  ... 
October   
November  ... 
December .... 
J^jiuary  1913.... 
February   
March    
April   
May     
June   

Tons 
Yield       Cost       Profit 

per  ton    per  ton   per  ton 

149.785 
121.455 
081.295 
200.709 
155,690 
218,305 

296.948 
,100.137 

,321,254 301,099 
366,726 
.177.354 

s. 28 
28 28 

28 

28 
28 27     8 

27  11 
27 

27 26  11 27  6 

s.  d. 
18  8 
18  10 
18  8 
18  3 

18  5 
18  0 
18  0 
18  3 
17  8 

17  11 
17  7 
17  8 

s.  d. 

9  11 
10    0 
10  0 

9  10 
9  10 
10  3 

9  9 
9  9 

9  8 
9  7 

9  4 9    9 

Total 

profit 
£ 

1.061.089 
1.055,315 
1.040.820 

1.079.334 
1.059.564 
1,129,372 
1.113,579 

1,019.774 1.121.786 
1.101.099 

1.099.397 
1,061.507 

Natives  Employed  in  the  Transvaal  Mines. 

July  31.  1912. - 
August  31   
September  30- • 
October  31    ••• 
November  30 
December  31 

January  31.  1913       200,090 
February  28. 
March  31 
April  30.. 
May  31  -. 
June  30  ... 
July  31  .. 

Gold 
mines 

182.925 
179.111 
180.739 
182.058 
186.881 
191,316 

Coal 

mines 

8.497 
8.766 
8,783 
8.803 
8.767 

8,634 

Diamond 
mines 

207.662 
207,733 

205.424 
197.644 
188.094 
170.242 

3.789 
8,877 
9.009 

9.053 
9.062 
9.060 
9,403 

15.834 
15,934 
15.752 
15.496 

14.872 14.965 

Total 

207.256 

203.811 
205,274 206.357 
210.520 
214.915 

13,912 
13.918 

15.041 15.626 

15.345 14.654 

13.378 

222,791 

230,457 231,783 

230.103 
222.051 211.808 
193,023 

Gold  Output  of  India. 

Year  1911 Year  1912           July  1913 Year  1913 

£2.150,050 £2.265.004             £193.859 £1.324,824 

Month. 

January   
February  .. 
March     

April   
May   

June    
July   
August    September 

October  ••.. 
November- 
December- 

Totals. - 

1909 1910 
1912 

1913 

£ 
204.666 
192.497 

202.157 222.700 

225.032 217.600 

225,234 228,296 

213,249 
222,653 
236,307 
233,397 

£ 
227,511 
203.888 
228.385 

228.213 224.888 

214.709 

195.233 

191.423 178,950 

234.928 
240.573 
199.500 

£ 
214.918 

209.744 

215,102 

221,476 

234,407 226,867 

240.514 
239.077 
230.573 
230.072 
225.957 218.661 

£ 
220.776 

208.744 

257.797 241,098 

242,452 241.302 

2,623,788        2,568.201     I  2.707.368 1.412.170 

Production  of  Gold  in  West  Africa- 

Month. 

1911 
1912             1 1913 

Oz.         Value Oz- Value Oz.       Value 

January    
February    ..- 

15.903 
15,179 

16,387 17  237 

£ 

66.107 
63.081 67.673 7n  asn 

26.098 
25.009 27.228 

27.790 
28.015 

27.784 

30.974 33.015 34.491 
34,436 

33.183 34,917 

£ 
107.262 102,270 

111,376 
114,796 
115,676 
114,697 
127,800 

136,407 
142,397 

142,414 
137,700 

144,382 

34,857 

32,544 36,289 
35,295 
34.507 
30.503 

£ 144.262 
137.038 

150,060 

;^pfil      

146,220 

May   

June   
July    
August   
September --- October    
November ... 

December  --- 

24!427        96!469 

22,555        92,174 
22,510        91,955 
25,385      103.753 
26,717      109,039 
26,826      109,503 
24,289        99.299 
24.369        99.569 

142,617 

125,764 

261.784    1.069442 
362.940 

1,497.179 203.995  i  845.961 

Production  of  Gold  in Western  Australi 

A. 

Export 

oz. 

Mint     ;    Total 
oz.              oz. 

Total 

value  £ 

Total,  1910    363,496 

160,021 83,589 
1.209,856  '  1,573,352 1,210,447  :  1.370.468 

1.199.080  i  1,282,669 

6,682,042 Total    1911    5.823.522 
Total    1912     5,449.057 

January  1913   9.738 94.967  1      104.705 

444.756 

8.780          92.207  ,      100.987 

754  ,       97.015  ,       97.769 
7,920  1      103,324         111,244 
7,094        103.085        110.179 

428.963 

415,294 472,532 

May   
468,007 

Tun6    
5.112 

11,705 
108,373        113,485 
97.091        108.796 

482,050 

July    

462.133 

Other  Australasian  Gold  Production. 

1911 1912 

Victoria   

Queensland    New  South  Wales 

New  Zealand    

2.138.000 
1.623.390 
769.353 

1.808.049 

£ 

2.039,400 1.484.160 

702.129 
1.345.115 

July 
1913 

1913 

to  date 

£ 148.000 

83.250* 

52.058 154.319 
1,051,500 

557.150* 

350,207 

826,611 *June  figures  only. 

Sale  of  Tin  Concentrate  at  Redruth  Tickktings. 

Tons 

Year  1911        615li 
Year  1912    i     6492 

January  to  June,  1913  •••I     3127 
July  7,  1913    1       184 
July  21           258i 
Augusts      •  -I   211 J ̂ 

Value 

£702,599 

£831,908 
£419.207 
£20,386 
£27,990 

£23,066 

Average 

£ll4  4  5 £128  5  6 

£134  1  2 
£llO  15  11 
£108  7  8 

£l09    3  10 
Exports  of  Tin  and  Ore  from  Straits  and  Bolivia. 

Reported  by  A.  Strauss  &  Co. 

1912 
July  1913 

1913 

tons tons 
tons Metal  from  Straits  to  Europe 

and  America      
59.036 

4.79'J 

35.563 
Metallic  Content  from  Bolivia 

to  Kurope   

21.149 2.199 

14,802 



REVIEW  OF  MINING 

Introductory. — The  decision  of  the  la- 

bour leaders  at  Johannesburg  not  to  precipi- 

tate a  general  strike  has  relieved  tension  on 

the  Rand,  and,  at  the  same  time,  the  conclu- 

sion of  peace  at  Bucharest  has  ended  the 

Balkan  war.  For  these  mercies  we  must  be 

thankful.  A  more  cheerful  tone  prevails  on 

the  Stock  Exchange,  and  the  City  generally 

feels  a  lightening  of  spirit.  So  far  it  takes  the 

form  of  holiday  relaxation,  but,  when  the 

Balkan  situation  has  been  further  clarified  and 

the  labour  troubles  in  South  Africa  have  re- 

ceded from  the  immediate  foreground,  we  may 

expect  to  see  an  extension  of  financial  activ- 

ity. The  rise  in  copper  has  helped  to  restore 

good  humour.  Our  New  York  correspondent 

deals  with  the  subject.  Sundry  items  of  min- 

ing expansion  will  be  found  in  our  review  of 

progress.  On  the  whole  the  position  is  enor- 

mously better  than  it  was  a  month  ago. 

Transvaal. — The  decreases  in  production, 

during  July,  amounting  to  91,688  oz.  gold,  and 

in  native  labour,  aggregating  17,852  workers, 

are  not  surprising.  They  are  both  the  inevitable 

consequence  of  recent  events.  Worse  results 

might  have  ensued.  The  Government  has  the 

situation  well  under  control,  and  excellent 

civic  spirit  is  being  exhibited  by  political  and 

industrial  leaders  in  South  Africa.  Some  re- 

adjustments may  ensue.  It  is  hoped  that  they 

may  not  prove  too  drastic.  Any  increase  in 

wages  or  shortening  of  working  hours  will  be 

keenly  felt  by  the  industry.  Fully  20%  of  the 

tonnage  milled  on  the  Rand  yields  an  average 

profit  of  less  than  2s.  6d.  per  ton.  In  these 

poorer  mines  the  wages  amount  to  ;^410,000 

monthly,  as  against  a  working  profit  of 

^^50,500,  of  which  only  65%  is  actual  profit. 

The  comparative  worthlessness  of  the  offi- 

cial monthly  statistics  of  Rand  profits  is  well 

illustrated  by  the  June  statistics,  which  show 

a  normal  cost  and  profit.  A  decrease  of 

189,372  tons  in  the  amount  of  ore  treated  is 

the  only  reminder  of  the  labour  troubles.  Sev- 

eral mines  suffered  from  the  strike,  not  only 

in  output  but  in  increased  expenditure,  for  the 

interruption  to  regular  work  was  felt  in  the 

middle  of  the  month  and  became  more  serious 

in  the  last  week. 

The  sale  of  15  City  Deep  claims  to  the  City 

&  Suburban  is  alleged  to  be  the  final  conse- 

quence of  a  technical  error  in  placing  the  City 

Deep's  working  shafts  so  far  on  the  dip  as  to 
leave  too  much  ground  for  back-stoping  and 

ventilation.  Thus  an  original  blunder  has  en- 

tailed the  transfer  of  600,000  tons  of  ore  to  a 

neighbour  company.  The  suspension  of  opera- 

tions in  the  Hercules  and  Angelo  Deep  sec- 
tions of  the  East  Rand  is  stated  to  be  due  to  a 

large  shrinkage  in  the  native  labour  force,  but 

the  unsatisfactory  developments  in  the  sec- 
tions mentioned  may  be  a  contributory  cause. 

Development  work  in  the  Brakpan  during 

the  second  quarter  of  the  current  year  has 

been  disappointing,  the  average  being  35  inches 

of  5'7  dwt.  ore.  This  is  due  to  a  zone  of  fault- 
ing, beyond  which  it  is  expected  that  normal 

conditions  and  richer  ore  will  be  disclosed. 

The  first  furnace  has  been  started  at  the 

Messina  copper  mine,  and  another  is  to  be 

made  ready  forthwith. 

Rhodesia. — The  production  of  gold  in  June 

was  56,991  ounces,  worth  ̂ 242,452.  A  small 

decrease,  due  to  the  shorter  month,  is  appar- 

ent. Among  individual  mines,  the  Wanderer 

is  the  only  one  showing  a  noteworthy  decrease. 

The  Bwana  M'Kubwa  is  more  difficult  than 
ever  to  pronounce.  An  examination  made  by 

Mr.  S.  J.  Speak  has  justified  him  in  discredit- 
ing the  assumed  amount  of  or  e  in  reserve.  From 

120,000  tons,averagingl4%copper,  he  brings  it 

down  to  50,000  tons,  averaging  12%,  but  he  ap- 
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pears  to  confirm  the  estimated  tonnage  of  low-  output  in  twelve  months.     The  Abbontiakoon 

grade  ore  (700,000  tons  averaging  3%).  How-  diminished  its  yield  by  ̂ ^3341,  the  Broomassie 

ever,  the  economic  value  of  that  resource  de-  by  ;^3638,  and  the  Taquah  by  ̂ ^7096.     The 

pends  on  the  discovery  of  sulphide  mineral  Prestea  and  Bibiani  made  small  gains,  as  did 

sufficient  to  make  a  pyritic-smelting  mixture  also  the  two  dredging  companies  on  the  An- 

with   the  oxidized  material.     One  matter  of  cobra  and  Offin  rivers. 

technical  interest  is  the  statement  by  Mr.  Speak  The  Abbontiakoon  mill  has  now  been  crush- 

that  the  official  estimates  of  tonnage  have  been  ing  ore  for  a  year,  but  the  results  are  neither 

falsified  by  an  incorrect  unit,  namely,  the  decisive  nor  satisfactory.  Ore  richer  than  the 

average  weight  of  a  cubic  foot  of  ore.  For  average  of  the  mine  has  been  milled.  The 

this  blunder  there  is  the  excuse  that  the  ap-  engineers  in  charge  deserve  credit  for  reducing 

pearance  of  the  ore  strangely  belies  its  specific  the  working  cost  and  improving  the  metallur- 

gravity.  gical  extraction.     For  the  first  half  of  the  cur- 

A  year  ago  we  commented  on  the  affairs  of  rent  year  the  yield  has  been  41s.  7d.  and  the 

the  Eldorado  Banket.    That  warning  has  been  working  cost  28s.  9d.  per  ton.   Mr.  Henry  Hay 

justified  by  subsequent  events.     The  reserve  expects  to  reduce  the  'working  cost'  to  25s., 
of  ore  has  been  cut  in  half,  owing  to  poor  de-  but  it  is  not  stated  how  much  the  real  cost  will 

velopment  and  loss  of  stoping  ground  through  be,  to  be  deducted  from  the  gross  yield  before 

caving.    Discrepancies  between  estimates  and  the  dividend  return  is  made, 

extractions  continue  to  undermine  confidence  The  Prestea  has  worked  another  year  and 

in  the  statements  of  the  management.    At  the  ends  all  square,  having  allocated  what  profit 

annual  meeting  Mr.  Robert  G.  Fricker,  the  there  was  to  depreciation.     We  should  like  to 

chairman,  made  the  best  of  a  poor  showing.  see  this  mine  do  better  for  the  sake  of  the  tech- 

The  parallel  reef,  as  it  is  called,  is  no  good  on  nical  men  in  charge,  to  whom  a  series  of  diffi- 

the  lowest  levels,  and  the  main  lode  exhibits  culties  have  been  presented,  not  the  least  being 

impoverishment.     This  is  only  what  was  rea-  the  optimistic  forecasts  of  their  predecessors, 

sonably  to  have  been  expected,  and  it  should  With  a  working  cost  of  25s.  5d.  and  an  average 

have  been  recognized  at  the  time  when  the  assay-value  of  44s.  per  ton,  it  looks,  to  the  un- 

Eldorado  was  being  boomed  on  the  basis  of  technical  person,  as  if  a  pleasant  margin  of 

indefinite  persistence  of  rich  orebodies.  profit  was  assured.     But  the  actual  recovery 

Major  Frank  Johnson's  account  of  the  Fal-  is  only  34s.  5d.,  and  the  actual  cost  of  winning 

con  discrepancy  calls  for  an  explanation  from  the  gold  is  26s.  5d.,  for  interest  must  be  added. 

Messrs.  Ackermann  and  Pickering.  A  small  The  flooding  of  the  Abosso  below  the  11th 

number  of  samples  may  suffice  to  discredit  an  level  was  due  to  heavy  rains.  It  interfered 

elaborate  assay-plan,  but  when  the  assayer  with  exploratory  work  on  the  13th  level  and 

who  tested  the  smaller  number  of  samples  is  with  stoping  below  the  11th.  However,  the 

compelled  to  acknowledge  an  error  of  24%,  it  pumping  plant  proved  adequate,  and  the  inter- 
is  manifest  that  the  alleged  discrepancy  as-  ruption  is  unimportant. 

sumes  an  entirely  different  aspect.     Knowing  Mr.  J.  M.  lies  sends  a  good  cablegram  from 

Messrs.  Ackermann  and  Pickering  as  engi-  the  Rayfield,  indicating  that  the  prospecting 

neers  of  the  highest  repute,  we  expect  that  operations  on  the  Top  property  have  yielded 

they  can  explain  this  curious  episode.  excellent  results,  and  that  "a  big  increase"  m 
West  Africa. — The  yield  of  gold  in  June  output  may  be  expected  for  September, 

was  30,503  ounces,  worth  ̂ 125,764.     This  is  AUSTRALASIA.— There  is  talk  of  diamond 

a  decrease  of  4000  ounces,  and  is  the  lowest  discoveries  in  an  unknown  part  of  Australia. 
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The  Bullfinch  is  out  of  debt,  and  a  dividend  is 

on  the  cards.  We  hear  that  Ivanhoe  shares 

are  being  bought  from  Adelaide,  suggesting 

that  the  geological  report  is  deemed  encour- 

aging. The  strike  at  Cloncurry  is  over.  Work 

has  been  re-started  at  the  Hampden  and  Elliott 
mines. 

The  lode  on  the  14th  level  should  be  cut  in 

the  North  Broken  Hill  mine  within  a  few 

weeks.  This  will  be  a  big  event,  for  it  should 

ensure  1,300,000  tons  more  of  ore.  The  pre- 

sent reserve  is  2,268,000  tons. 

The  North  and  South  companies  are  erect- 

ing selective  flotation  plants  for  the  treatment 

of  slime.  This  is  the  beginning  of  large-scale 

treatment  of  accumulated  slime,  a  by-product 

of  which  there  is  300,000  tons  on  the  South 

mine,  besides  the  10  or  12%  of  the  current  out- 

put that  is  being  slimed,  equivalent  to  850  tons 

weekly.  The  North  has  only  95,000  tons  of 

accumulated  slime,  but  its  current  output  of 

that  product  is  700  to  800  tons  per  week.  This 

will  prove  an  important  source  of  revenue. 

The  Consolidated  Gold  Fields  of  New  Zea- 

land, owning  the  Wealth  of  Nations,  and  its 

subsidiaries,  the  Progress  and  Blackwater 

companies,  are  doing  much  better.  The  strike 

disfigured  last  year's  record,  but  the  immediate 
outlook  is  excellent.  In  the  Progress  a  new 

and  important  orebody  has  been  found,  and 

diamond-drilling  on  the  10th  level  is  expected 

to  yield  encouraging  results.  In  the  Black- 
water  the  4th,  or  lowest,  level,  is  making  a 

better  showing  than  any  of  the  upper  levels, 

so  that  a  resumption  of  dividends  is  likely. 

The  Mount  Morgan  continues  to  engage  at- 

tention, for  has  it  not  paid  /"S, 129, 166  in  di- 
vidends, and  is  it  not  still  the  largest  indivi- 

dual mining  enterprise  in  Australia  ?  The 

breakdown  of  the  power-plant  and  the  blast- 

furnaces last  year  entailed  serious  loss  and 

derangement  of  plans,  but  the  repairs  and  re- 
building since  then  have  been  taken  in  hand 

so  vigorously,  to  the  tune  of  ;^250,000,  that 

the  entire  equipment  is  expected  to  be  ready 

in  March  next.  A  complete  re-organization 

is  being  effected  by  the  new  manager,  Mr.  B. 

Magnus.  We  hear  that  things  were  at  loose 

ends  at  the  Mount,  and  that  a  firm  hand  was 

badly  needed.  The  profit  for  the  12  months 

ending  May  31  was  ;^401,130,  out  of  which 

;^200,000  is  distributed  in  dividends.  The  ore 

reserve  remains  unchanged  at  1,433,000  tons 

of  basic  ore,  averaging  3'5%  copper  and  10 
dwt.  gold,  and  1,997,000  tons  of  concentrating 

ore,  containing  2*5%  copper  and  5  dwt.  gold 
per  ton,  besides  the  750,000  tons  of  low-grade 
fluxing  ore  in  the  Many  Peaks  mine.  The 

new  plant  is  designed  to  treat  monthly  27,000 

tons  of  Mt.  Morgan  and  Many  Peaks  ore 

combined  by  direct  smelting,  besides  15,000 

tons  of  Mt.  Morgan  ore  by  concentration,  for 

a  production  of  1000  tons  copper  and  12,500 

oz.  gold  monthly. 

Better  news  comes  from  the  Waihi.  While 

the  Martha  lode  continues  unprofitable  on  the 

10th  level,  the  Empire  and  Dreadnought 

lodes  are  giving  promising  assays. 

United  States. — The  re-opening  of  the 

Plymouth  mine,  in  Amador  county,  California, 

is  proving  successful.  This  work  is  being  done 

under  the  direction  of  Mr.  Albert  Burch,  for 

Bewick,  Moreing  &  Co.  After  unwatering  the 

mine,  a  winze  has  been  sunk  250  ft.  below  the 

1600-ft.  level,  and  drifts  extended  each  way. 

The  general  result  is  the  disclosure  of  an  ore- 

body  ranging  from  5  to  20  ft.  in  width  and 

averaging  7  dwt.  gold  per  ton.  This  ore  has 

been  proved  for  about  250  ft.  southward.  The 

extension  of  the  old  1600-ft.  level  confirms  this 

discovery  by  finding  similar  ore  overhead ;  and 

this  again  gains  in  importance  from  evidence 
obtained  on  the  14th  and  15th  levels.  The 

option  expires  next  April. 

Judgment  has  been  given  in  the  case  of 

Minerals  Separation  v.  James  M.  Hyde  for 

infringement  of  the  former's  flotation  patents 
at  the  Butte  &  Superior  mme.  It  is  held  that 

the  Minerals  Separation  patents  cannot  be 

attacked  on  the  point  of  novelty  by  quoting 
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the  Everson  and  Froment  patents  as  alleged 

anticipations,  and  that  consequently  there  was 

infringement  on  the  part  of  Mr.  Hyde.  Fur- 

ther details  will  be  given  when  the  full  judg- 
ment is  received  on  this  side. 

Canada. — The  Canadian  Klondyke  Mining 

Co.,  of  which  the  Granville  Mining  Co.  owns 

about  one  half,  started  this  season  with  one 

large  dredge.  During  the  season  it  has  had 

the  services  of  one  old  dredge  and  the  two 

additional  large  dredges  erected  last  year.  Mr. 

J.  W.  Boyle  estimates  a  profit  of  $1,000,000 

for  the  current  year.  A  company  has  been 

formed  by  Mr.  A.  N.  C.  Treadgold  and  his 

friends,  with  a  view  to  providing  iri50,000 

working  capital  for  dredging  a  large  consoli- 
dation in  the  Indian  river  valley,  including 

a  number  of  claims  belonging  to  the  Granville 

company.  Mr.  Boyle  is  now  testing  a  similar 

consolidation  of  alluvial  ground  on  the  Forty- 

mile  river,  on  behalf  of  a  syndicate  allied  with 

the  Granville.  The  shares  of  that  company,  by 

the  way,  are  mainly  controlled  by  a  small 

group,  the  public  interest  being  confined  al- 
most entirely  to  the  debentures. 

Mexico. — We  publish  a  letter  from  Mexico 

City.  To  our  correspondent  the  position 

seems  to  have  improved.  To  us  it  looks  pre- 
carious. The  refusal  of  the  United  States  to 

recognize  the  Huerta  government  and  the 

resignation  of  Mr.  Lane  Wilson,  the  American 

ambassador  friendly  to  General  Huerta,  are 

not  propitious  signs.  General  Felix  Diaz  is 

reported  to  be  on  his  way  to  Japan,  to  trans- 

mit thanks  for  Japanese  participation  in  an 

exhibition,  but  it  is  alleged  that  his  real  pur- 

pose is  to  arrange  for  joint  action  against  the 

United  States  when  occasion  arises.  North- 

ern Mexico  is  still  in  a  condition  of  acute  dis- 

order. The  .Government  loan  was  largely  a 

fizzle,  the  underwriters  being  saddled  with  it. 

If  Huerta  does  not  obtain  funds,  his  ability  to 

pacify  the  country  will  be  reduced  to  a  mini- 
mum. However,  if  he  should  win  at  the 

forthcoming  election,  then, being  constitutional 

president,  the  United  States  will  recognize  his 

government  and  all  may  be  well.  If  not,  then 
chaos. 

Among  the  incidents  arising  from  Mexican 

brigandage,  we  note  the  imprisonment,  at 

Chihuahua,  of  Mr.  Bernard  MacDonald.  His 

captors — the  Federal  party —  have  released 
him,  and  we  hope  that  no  great  harm  was 

done.  Mr.  MacDonald  was  formerly  mana- 

ger of  the  War  Eagle-Centre  Star  mines,  in 

British  Columbia,  the  Dufferin  in  Nova  Sco- 

tia, and  the  Guanajuato  Consolidated  at 

Guanajuato. 

The  appointment  of  Mr.  Andre  Griffiths 

as  manager  of  the  Dos  Estrellas  mine,  at  El 

Oro,  is  interesting,  but  it  does  not  involve  any 

change  of  control,  which  remains  with  the 

Credit  Lyonnais,  as  represented  by  Mr.  F.  J. 

Fournier. 

The  drop  in  Camp  Bird  and  Santa  Gertrudis 

shares  is  justified  by  the  belated  estimate  of 

ore  reserves  in  the  Mexican  mine.  From 

1,137,000  tons  yielding  a  profit  of  $7,475,000 

in  June,  1912,  the  estimate  has  decreased  to 

1,047,000  tons,  expected  to  yield  a  profit  of 

$4,780,000.  The  fear  that  the  lowest  level 

was  disappointing  has  been  confirmed.  Hav- 

ing regard  to  the  facts,  the  shareholders  have 

the  right  to  complain  that  they  have  not  been 

kept  properly  informed. 

Among  the  British-owned  mines  to  suffer 
from  the  Mexican  disorders  is  the  Buena 

Tierra,  in  Chihuahua.  That  part  of  the  country 

has  been  the  particular  victim  of  the  warring 
factions.  For  a  month  no  news  was  received 

from  the  Buena  Tierra.  It  appears  now  that 

the  mines  in  the  Santa  Eulalia  district  and  the 

smelter  at  Chihuahua  were  closed-down  on 

June  27,  work  being  suspended  until  August 

5.     But  the  smelter  remains  idle. 

Central  America.  —  In  our  editorial 

columns  we  refer  at  some  length  to  the  com- 

ing flotation  of  the  Bonanza  gold  mine  in 

Nicaragua,  by  the  Camp  Bird  company.  We 

may  here  remind  our  readers  that   this  and 
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other  properties  in  the  Pis  Pis  district  were 

described  by  the  late  T.  Lane  Carter  in  our 

issue  of  August  1910.  We  reproduce  on  this 

page  a  map  of  Nicaragua  showing  the  position 

of  the  various  goldfields. 

India.  —  The  news  from    the  Champion 

Reef  mine  shows  that  developments  in  Glen's 

contains  2  oz.  per  ton  over  widths  varying 

from  1  to  3  ft.  In  Bullen's  section  the  43rd 
level  is  in  ore  more  than  7  ft.  wide  assaying 

over  1  oz.  per  ton. 

The  exploration  of  the  deep  level  ground 

south  of  the  Mysore  boundary  is  being  actively 

pushed.     The  work  is  being  done  by  the  My- 

Map  of  Nicaragua  showing 
the  Goldfields. 

section  are  disclosing  ore  of  high  grade  at  sore  Southern  Extension  Syn
dicate,  from  the 

several  levels.     The  lode  is  2  ft.  wide  on  the  workings  of  the  Mysore  mine.     An 
 important 

40th,  41st,  and  42nd  levels,  and  the  assay-  ore-shoot  was  discovered  on  t
he  2385-ft.  level, 

values  are  23  dwt.,  40  dwt.,  and  47  dwt.  per  and  at  the  end  of  the  drift  the  lo
de  is  3*  ft. 

ton  respectively.     In  the  45th  level  of  Car-  wide  assaying  12  dwt.  per  ton.     It  was  t
hen 

michael's  section,  ore  averaging  50  dwt.  over  decided   to  proceed  to   investigate   this  
ore- 

18  inches  is  being  developed.     The  reports  shoot  from  the  2160  ft.  level,  and  it  h
as  already 

from  the  Ooregum  are  also  encouraging,  for  been  found,  though  insufficient  work
  has  been 

at  several  points  on  the  44th  level  the  lode  done  to  estimate  its  width  and  cont
ent. 
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Russia. — The  Kyshtim  continues  to  pros- 

per at  an  accelerating  rate.  During  the  past 

year  the  increase  in  the  reserve  of  ore  is  equal 

to  the  year's  output,  namely,  3 1 6,000  tons.  Ad- 
ditional smelter  equipment  has  been  furnished, 

with  a  view  to  treating  fine  ore.  During  the 

current  year  the  production  of  copper  is  esti- 
mated at  8000  tons  ;  in  1914,  9500  tons ;  and 

in  1915,  about  10,000  tons.  Excellent  pro- 

gress is  recorded  in  all  three  departments  of 

this  company's  business,  namely,  copper,  tim- 
ber, and  iron.  An  option  on  the  Miass  estate 

is  suggestive  of  further  expansion. 

The  Troitzk  and  Orsk  had  melancholy  meet- 

ings. Both  exhibit  delusive  'operating  costs' 
ending  in  a  debit  account.  The  chairman  of 

the  Troitzk  company  announced  that  for  the 

first  half  of  the  current  year  the  operating  pro- 

fit was  ;!^7500.  What  does  that  convey  ?  Last 

year  the  operating  profit  was  ̂ 7800,  but  the 

real  loss  was  ̂ 600.  At  the  Orsk  meeting  it 

was  announced  that  the  directors  were  draw- 

ing no  fees  ;  the  shareholders  get  no  dividends  ; 

but  British  capital  is  irrigating  the  shores  of 

the  Okhotsk  Sea. 

The  development  of  the  Tanalyk  Corpora- 

tion's mines  has  progressed  so  well  that  it  has 
been  decided  to  raise  further  working  capital, 

in  order  not  only  to  complete  the  smelting 

plant  as  designed,  but  to  double  the  size  of  it, 

namely,  to  a  capacity  of  7500  tons  of  ore 

monthly.  The  experimental  smelter,  able  to 

treat  550  tons  monthly,  was  started  on  July  18, 

and  is  proving  that  the  plant  as  designed  is 

suited  to  the  ore.  An  issue  of  ;^200,000  in  6% 

convertible  debentures  is  to  be  made,  and  at 

the  same  time  the  capital  of  the  company  is 

to  be  increased  from  ̂ "300,000  to  ir450,000  by 
the  creation  of  150,000  more  shares. 

Various.  —  It  is  reported  at  Antwerp 

that  an  important  gold  discovery  has  been 

made  in  the  southern  part  of  the  Congo  Free 

State. 

An  epoch  in  the  history  of  the  Tronoh  is 

closed  with  the  resignation  of  the  manager, 

Mr.  Harry  D.Griffiths.  He  has  been  in  charge 

for  five  years.  From  a  poorly  developed  mine 

with  a  bank  overdraft  he  has  seen  it  grow  into 

a  famous  tin  property  that  has  paid  237%  in 

dividends.  The  richest  part  (about  20  acres) 

of  the  deposit  has  now  been  exhausted,  but  in 

the  3000  acres  owned  by  the  company  there 

remain  ample  resources  of  profitable  material 

from  which,  by  improved  methods, a  handsome 

profit  can  be  won.  Parts  of  the  property  can 

be  worked  by  bucket-dredges,  others  by  open- 
cut  and  drifting.  Dividends  are  likely  to  be 

less,  but  a  steady  profit  is  assured.  We  under- 
stand that  the  new  manager,  Mr.  J.  H.  Rich, 

is  well  considered. 

Among  tin  enterprises  in  the  Far  East,  that 

of  the  Siamese  Syndicate  makes  a  healthy 

showing.  A  net  profit  of  ̂ 40,000  is  announced, 

allowing  the  payment  of  three  10%  dividends 

for  the  year.  The  mine  is  in  the  Renong  dis- 

trict, otherwise  prominent  for  the  good  work 

done  by  a  company  of  that  name.  A  dredge 

started  work  early  last  year  for  the  Siamese 

Syndicate,  and  two  more  dredges  are  being 

built.  The  consulting  engineers  are  Cutten 
Brothers. 

One  of  the  largest  orebodies  to  be  uncovered 

during  the  last  decade  has  been  disclosed  by 

the  operations  of  the  Burma  Mines  in  the 

Northern  Shan  States,  within  30  miles  of  the 

Chinese  border.  As  is  generally  known,  this 

company  began  by  smelting  the  old  slag-heaps, 
building  a  railway  52  miles  long,  joining  with 

the  Burma  railway  system.  While  treating 

the  slag,  the  work  of  exploring  the  old  work- 

ings was  taken  in  hand,  resulting  in  the  ex- 
posure of  extensive  ancient  diggings  and  the 

evidence  of  lavish  mineralization.  Old  surface 

workings  and  new  prospecting  underground 
indicate  that  ore  extends  for  2000  to  2500  feet, 

of  which  the  maximum  length  so  far  proved  in 

any  one  part  of  the  mine  is  600  feet ;  this 

averages  70  ft.  wide  of  ore  assaying  23%  lead, 

25  oz.  silver,  26%  zrnc,  and  traces  of  copper. 

Another  lode  carries  up  to  8%  copper,  with  10 
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oz.  silver,  9%  zinc,  and  10%  lead.  The  ore  is 

an  extremely  intimate  and  refractory  mixture, 

calling  for  metallurgical  skill  similar  to  that 

applied  at  Broken  Hill.  The  largest  share- 
holder is  Mr.  R.  Tilden  Smith.  Other  large 

holders  are  the  Lake  View  &  Oroya  Explora- 

tion Co.  and  Mr.  H.  C.  Hoover.  The  techni- 
cal work  is  in  the  hands  of  Bewick,  Moreing  & 

Co.,  as  general  managers. 

The    South    American    Copper  Syndicate, 

inches,  will  be  available.  In  the  old  days 

heap-roasting  was  practised,  and  12%  of  coke 

was  required ;  in  the  new  plant  the  raw  sul- 

phide ore  will  be  smelted  by  the  semi-pyritic 

process,  effecting  an  economy  of  at  least  one- 
half  the  coke.  Besides  the  technical  change, 

the  old  and  new  operations  furnish  an  instruc- 

tive financial  contrast.  The  Quebrada  Rail- 

way, Land  &  Copper  Co.,  with  its  cumbersome 
name,  had  a  burdensome  capital :  ;^  1,200, 000, 

DREDGE  ON   THE    KOLCHAN  PLACER   WORKED  BY  THE  OESK   GOLDFIELD
S. 

which  is  operating  the  old  Quebrada  mines  in 

the  Aroa  district  of  Venezuela,  is  doing  well. 

Mr.  W.  J.  C.  Scrutton  is  manager,  with 

Messrs.  R.  E.  B.  Vinnicombe  and  G.  M. 

Rudyerd  as  his  assistants.  Mr.  W.  A.  Hey- 

wood  is  consulting  metallurgist ;  he  was  smel- 

ter manager  to  the  Quebrada  company  from 

1891  to  1894,  so  that  he  is  well  acquainted 

with  the  varied  phases  of  this  copper  enter- 

prise. The  smelter  now  being  erected  is  to 

be  finished  in  October.  The  water-power 

plant,  blowers,  and  chimney  erected  by  the 

defunct  company  will  be  used,  but,  instead  of 

the  six  small  circular  water -jacketted  fur- 

naces, a  large  modern  blast-furnace,  42  by  140 

besides  ̂ 250,000  in  6%  debentures.  In  1895 

the  company  went  into  liquidation  through  a 

complication  of  causes,  the  chief  of  which 

were  the  caving  of  the  incline-shaft,  the  lack 

of  cash  to  repair  this  damage,  and  the  low 

price  of  copper.  The  South  American  Copper 

Syndicate  is  capitalized  for  /"1 5,000,  of  which 
one-half  was  issued  at  par,  and  the  other  half 

after  the  enterprise  had  proved  successful,  so. 

that  the  premium  obtained  on  7500  shares 

yielded  ̂ ^80,000,  or  more  than  enough  for 

equipment  and  development.  Besides  paying 

^■37,500  in  dividends,  the  Syndicate  has  voted 
handsome  bonuses  to  the  technical  staff.  This, 

is  wise,  as  well  as  kind. 



EDITORIAL 

TRANSVAAL  statistics  for  July  are
 

better  than  expected.  The  resumption 

of  recruiting  should  improve  the  position  dur- 

ing August.  Further  strike  and  riot  are  un- 

likely now  that  the  Government  of  General 

Botha  has  won  public  support. 

RESPONSIBILITY  of  directors 
 is  en- 

forced in  a  recent  decision  of  an  appel- 

ate court  in  New  York,  whereby  a  holder  of 

preferred  shares  was  given  a  verdict  for  the 

full  amount  —  $50,000  —  of  his  investment 

against  a  director  who  lent  a  reputable  name 

to  a  disreputable  company. 

NOT  LONG  AGO  we  heard  of 
 a  man 

who  said  that  it  was  extremely  useful 

to  belong  to  the  Club,  for  it  made  him  a  mem- 

ber of  the  "  Mining  and  Metallurgical  "  ; 
whether  it  was  the  Club  or  the  Institution  he 

did  not  have  to  say.  Confusion  may  be 

caused  by  the  similarity  of  name,  and  some  of 

it  may  be  intentional.  The  Club  and  the 

Institution  have  nothing  in  common  except  as 

to  chops  and  cheese.  Why  not  change  the 

name  of  the  Club  to  the  Mining  Club  ?  That 

would  put  an  end  to  misunderstanding. 

WE  LEARN  that  a  crusade  against  the 

hyphen  is  being  waged  in  the  American 

press.  The  Evening  Post  announces  that  it 

will  no  longer  write  to-day,  to-night,  or  to- 

morrow, but  today,  tonight,  and  tomorrow.  It 

is  estimated  that  200,000,000  persons  write 

these  three  words  three  times  daily,  on  aver- 

age, and  that  the  elimination  of  the  hyphen 

will  save  an  amount  of  energy  in  the  aggre- 

gate equal  to  that  required  to  propel  an  ordin- 

ary passenger  train  round  the  world.  This  is 

an  example,  with  a  vengeance,  of  the  cumu- 

lative effect  of  the  infinitely  little.     For  our- 

selves, it  is  interesting  in  so  far  as  it  brings 

the  typographic  customs  of  our  contemporaries 

in  accord  with  our  established  practice.  The 

hyphen  in  to-day  and  to-night  has  long  been 

atrophied  ;  it  fulfils  no  function  ;  the  preposi- 
tion and  the  noun  are  now  not  betrothed  but 

married,  forming  a  verbal  unit.  The  function 

of  the  hyphen  is  to  link  words  when  they  ex- 
press a  combination  of  ideas  ;  that  function 

ceases  when  the  combination  has  become  so 

fused  as  to  express  a  unit  idea. 

WITHDRAWAL  of  troops  from  Johan- 
nesburg and  the  resumption  of  native- 

labour  recruiting  marks  the  end  of  an  episode 

that  has  shaken  the  nerves  of  all  concerned. 

A  salutary  lesson  has  been  taught  to  the  Union 

Government,  the  employers,  and  the  employed. 

Agitators  and  reactionaries  alike  have  been  dis- 

credited. Sober  sense  and  mutual  considera- 

tion are  recognized  as  essential  to  the  patient 

settlement  of  a  difificult  problem. 

PHENOMENAL  is  no  word  for  the  min- 
ing engineer.  A  thing  is  a  phenomenon 

when  it  is  outside  the  range  of  experience. 

When  an  ore  deposit  has  characteristics  that 

are  *  phenomenal,'  the  less  said  by  the  engineer 
the  better.  We  note  that  Mr.  E.  C.  Borghese 

cables  from  the  Abu  tin  mine  that  "  the  values 

are  of  a  phenomenal  richness."  How  can 
*  values  '  be  of  any  sort  of  richness  ?  We 
advise  the  shareholders  to  pay  more  attention 

to  Mr.  Borghese's  next  statement :  "  Pros- 

pects are  most  encouraging."  That  sounds 
like  sense. 

IN  this  issue  we  publish  the  second  of  Mr. 

Gelasio  Caetani's  articles  on  milling.  These 
were  recently  delivered  as  lectures  at  Harvard 

University.     Both  the  students  who  listened 
88 
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to  them  and  the  readers  who  peruse  them  at 

their  leisure  must  have  been  grateful  for  the 

clear  and  forceful  exposition  of  a  subject  the 

treatment  of  v/hich  usually  lacks  satisfactory 

presentation.  It  has  been  a  keen  pleasure  to 

us  to  publish  Mr.  Caetani's  writings,  knowing 
how  scholarly  is  the  mind  and  how  thorough 

is  the  practical  training  that  he  is  enabled  to 

bring  to  bear  upon  this  work. 

tion  of  Canal  tolls.     If  sentiment  is  allowed 

to  prevail,  it  will  be  only  of  an  amicable  kind. 

M EXICAN  AFFAIRS  are  coming  to  a head.  The  United  States  refuses  to 

recognize  Huerta  as  President,  and  he,  in 

turn,  declines  to  receive  Mr.  Lind,  the  per- 

sonal representative  of  the  President  of  the 

United  States.  The  American  Government 

is  genuinely  averse  from  military  intervention, 

but  it  seems  to  be  the  inevitable  sequel  to  the 

collapse  of  diplomacy.  Meanwhile,  Huerta's 
position  is  being  undermined,  and  he  may  de- 

cide to  risk  a  quarrel  with  the  United  States 

in  order  to  consolidate  native  sentiment.  That 

would  mean  war. 

GENERAL  REGRET  is  expressed  at 

the  decision  of  our  Board  of  Trade  not 

to  participate  in  the  Panama  Exhibition  at 

San  Francisco.  Even  if  the  exhibit  should 

be  unproductive  from  a  business  standpoint, 

it  would  be  worth  several  times  the  cost,  as  an 

expression  of  interest  and  good-will  in  the 

celebration  of  an  event  of  world-wide  import- 
ance. The  Canal  will  serve  to  establish  new 

means  of  communication  between  Great 

Britain  and  the  Pacific  coast  of  North 

America.  It  will  exert  a  profound  influence 

on  the  life  and  commerce  of  a  part  of  the 

world  rich  in  romance  and  reality  ;  it  will  knit 

closer  together  those  ties  of  kinship  to  which 

most  of  us  cling  despite  all  untoward  happen- 

ings. The  official  decision,  as  first  formed,  is 

based,  we  believe,  on  purely  business  consider- 

ations arising  from  the  unsatisfactory  results 

expected  to  accrue  from  an  exhibit  and  dis- 

connected entirely  from  the  unfortunate  ques- 

SUCH  unofficial  and  independent  estimates 

of  mine-production  as  we  published  in  our 

last  issue  over  the  signature  of  Mr.  G.  A.  Troy e 

are  sure  to  be  challenged  and  criticized.  We 

gave  them  in  good  faith,  and  believe  them  to 

be  extremely  valuable  to  the  minority  share- 

holder. At  the  same  time,  we  think  it  proper 

to  draw  attention  to  an  anomaly.  The  man- 

agements of  mining  companies  on  the  Rand  are 

compelled  to  submit  calculations  of  the  '  life  ' 
of  their  properties  to  the  Mining  Department 

as  a  basis  for  taxation.  Such  estimates  must 

be  justified  before  the  officials  to  whom  they 

are  presented.  Moreover,  modifications  of  the 

estimate  can  be  made  by  the  company  if  evi- 

dence subsequently  warrants  a  revision,  as  also 

such  fresh  evidence  can  be  demanded  by  the 

Department  in  case  an  extension  of  produc- 

tive activity  becomes  apparent.  Naturally  the 

managements  do  not  give  life-estimates  to  their 

shareholders  because  any  optimistic  calcula- 

tion would  entail  an  increase  of  taxation  ;  on 

the  other  hand,  the  estimate  given  to  the  De- 

partment might  seem  inconsistent  with  the 

forecasts  of  jobbers  and  other  agencies  inter- 
ested in  the  disposal  of  shares.  Obviously, 

only  too  obviously,  these  estimates  of  life  are 

just  what  the  shareholders  would  like  to  have 

and  ought  to  be  given.  It  is  the  information 

that  would  most  conduce  to  the  stability  of  the 

shares,  once  it  had  been  discounted.  Now 

that  shares  are  so  low  as  to  represent  a  good 

basis  for  sensible  speculation,  it  would  be  well 

if  the  public  were  granted  this  measure  of  en- 

lightenment. 

WE  HAVE  REFERRED  repeatedly 
to  the  uselessness,  for  the  purpose  of 

real  information,  of  stating  the  gross  yield  or 

even  the  working  profit  derived  from  a  mine, 

without  an  estimate  of  the  general  administra- 

tive expenses.    This  applies  especially  to  cases 
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where  those  general  expenses  bear  unduly  upon 

the  final  result  of  the  operations.  A  striking 

example  is  afforded  by  the  Orsk  Goldfields,  a 

company  the  management  of  which  we  have 
criticized  more  than  once  for  the  failure  to  be 

explicit  beyond  the  probability  of  misunder- 

standing. Thus  in  the  year  1912  this  company 

won  gold  valued  at  ;^36,662  as  against  an 

operating  cost  of  ;^10,509.  The  gross  yield, 

and  sometimes  the  yardage  also,  has  been  pub- 

lished monthly,  but  it  is  evident  now  how 

misleading  such  figures  can  be.  The  gross 

output,  less  the  working  cost,  leaves  a  theatri- 

cal profit  of  ;^26,154,  but  the  maintenance  of 

plant  during  winter  required  an  expenditure 

of  ̂ 3044,  administration  cost  ;^10,583,  and 

royalty  exacted  £5921,  together  making 

^19,549.  These  expenses  are  nearly  twice 

the  so-called  working  cost,  but  they  are  as 

essentially  a  part  of  the  outlay  to  be  incurred 

in  mining  in  Eastern  Siberia  as  the  cost  of 

dredging  or  washing  the  gravel.  Moreover, 

the  further  deductions,  equally  inevitable,  for 

depreciation,  interest  on  loan,  and  London  ex- 

penses, amount  to  ̂ 9748  more.  Thus  the 

phantasmal  operating  profit  of  ;^26,154  be- 
comes finally  a  loss  of  ̂ 3144.  This  is  the 

figure  that  conveys  the  real  information.  Hav- 

ing regard  to  the  figures  published  monthly 

the  final  result  is  ridiculous  and  pathetic. 

Rand  Labour  Troubles. 

July  proved  a  troublesome  month  at  Johan- 

nesburg. Not  until  the  last  day  was  the  ten- 

sion relaxed.  At  a  midnight  session  of  the 

Trades  Federation  it  was  decided  to  postpone 

the  declaration  of  a  general  strike,  pending 

further  effort  to  remedy  alleged  grievances. 

This  decision,  welcome  to  the  community,  un- 

doubtedly was  influenced  by  the  obvious  trend 

of  public  opinion  against  the  agitators  who 

had  tried  their  best  to  foment  a  general  dis- 

ruption of  industry  in  South  Africa.  Mean- 

while, a  commission  of  inquiry  is  engaged  in 

collecting  evidence  concerning  the  riots,  and 

the  Government  is  to  appoint  a  commission 

representing  both  sides  with  a  chairman  in- 
dependent of  all  parties  to  the  dispute.  To 

this  commission  will  be  referred  the  questions 

of  an  8-hour  day,  a  minimum  wage,  Sunday 

labour,  and  wages  boards.  The  Union  Gov- 
ernment has  acted  firmly  and  wisely,  not  only 

in  bringing  a  spirit  of  reason  into  the  bitter 

quarrel,  but  in  preparing  to  maintain  order  in 

case  of  a  further  revolutionary  outbreak.  For 

that  is  what  the  last  affair  proves  to  have 

been,  as  we  suggested  last  month  ;  it  was  not 

so  much  the  act  of  striking  miners  as  that  of 

the  international  riff-raff  issuing  from  the  dis- 

reputable quarters  of  Johannesburg. 
The  outlook  is  better  than  at  one  time  it 

looked.  But  the  position  is  still  delicate.  We 

have  no  doubt  that  if  the  better  kind  of  work- 

ers and  the  more  humane  of  employers  would 

get  together,  a  fair  adjustment  of  difficulties 

could  be  made  without  much  delay,  but  on  the 

one  hand  are  the  paid  agitators,  and  on  the 

other  are  the  small  men  of  brief  authority  who 

are  never  happy  unless  they  are  domineering 

the  persons  who  happen  to  have  to  take  orders 
from  them.  These  two  minorities  suffice  to 

embroil  the  whole  mass  of  reasonable  beings. 

In  a  broad  way  we  recommend  the  managers 

to  face  the  fact  that  labour -unions  are  en- 

titled to  recognition,  and  that  it  remains  to 

make  the  best  of  collective  bargaining,  aided 

by  voluntary  boards  of  conciliation.  On  the 

other  hand,  the  men  had  better  realize  the 

stupidity  of  cutting  off  their  noses  to  spite 

their  faces,  for  employment  such  as  theirs, 

essentially  supervisory,  is  not  easy  to  obtain 

elsewhere,  and  the  paralysis  of  the  Rand  min- 

ing industry  would  do  at  least  as  much  hurt 
to  them  as  to  the  owners  of  the  mines.  These 

latter  are  mostly  non-resident  and  so  would 

escape  the  brutalities  consequent  upon  a  pro- 
tracted strike.  The  Government  is  standing 

between  the  employers  and  the  employed,  in 

a  sincere  and  patriotic  effort  to  prevent  fur- 
ther trouble.     It  is  not  a  matter  of  politics, 
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but  good  citizenship.     Of  course,  if  the  ques- 
tions at  issue  are  to  be  made  the  touchstone 

of  party  politics,  then  the  former  political  di- 
visions  will   be  obliterated   and  the   mining 

groups  will  be  thrown  into  the  arms  of  the  old 

Boer  leaders.     Such  a  development  may  tend 

to  heal  lingering  radical   discords,  but  it  will 

introduce  an  alignment  based  upon  purely  in- 
dustrial factors.     That  would  be  no  gain  to 

South  Africa.     Leaving  such  aspects  of  the 

problem,  we  turn  to  another,  equally  sugges- 
tive.    During  the  discussion  arising  from  the 

recent  riot  at  Johannesburg,  we  have   seen 

references  to  the  unhealthy  character  of  the 

work  underground.     The  miner  on  the  Rand 

has  been  pictured  as  the  victim  of  the  lust  for 

gold.    Within  limits,  this  is  true  ;  for  no  man 

who  works  underground  15  years  is  immune 

from  phthisis,  and  among   those   so  affected 

the  duration  of  active  service  is  only  8  years. 

On  the  other  hand,  less  than  half  the  white 

force  of  25,000  goes  underground  and  the  55% 

employed  at  surface  is  exceptionally  healthy. 

Whatever  may  be  said  by  philanthropic  per- 
sons in  London, labour  unrest  at  Johannesburg 

is  not  explained  by  the  instinct  of  self-preser- 

vation on  the  part  of  the  worker  or  by  sym- 

pathy on  the  part  of  his  friends.     In  the  first 

place,  no  man  need  work  in  the  mines  of  the 
Rand  unless  he  chooses   to  do  so  ;  he  does 

choose  to  do  so,  because  he  is  paid  double  the 

wages  he  would  earn  in  other  mining  districts. 

Next,   he   is  provided    with    respirators    and 

water-sprays  to  minimize  the  danger  from  the 

impalpable  particles  of  quartz,  but  he  has  been 

obstinate  in  his  unwillingness  to  use  them  in 

self-protection.     These  preventives  are  now 

better  understood  and  more  generally  used, 

and  the  Government  has  taken  such  pains  to 

check  and  allay  the  phthisis  evil  that  condi- 
tions are  distinctly  more  favourable  to  health. 

But  does  the  miner  beg  for  protection  to  his 

lungs  ?     No.     He  asks  for  bigger  wages  and 

shorter  hours.  Obviously,  he  is  like  the  mine- 

owners  in  stretching  a  point  to  make  money. 

With  both  it  is  a  scramble  over  a  predominant 

share  of  the  dwindling  profits  to  be  won  from 

the  gold  in  the  seams  of  conglomerate. 

Oil  versus  Coal. 

The  recent  declaration  of  naval  policy  by 

the  First  Lord  of  the  Admiralty  has  served  to 

draw  attention  once  more  to  the  rival  claims 

of  oil  and  coal  as  sources  of  power.  As  usual, 

the  public  obtains  a  distorted  or  exaggerated 

view  of  technical  questions.     The  heralding 

of  oil  as  the  universal  fuel  requires  a  salu- 

tory  counter-blast  from  the  coal-owners.     It 
is  well  for  those  not  immediately  interested 

in  the  rival  camps  to  examine  the  situation 

disinterestedly.     The  economic  position  is  in 

reality  two-fold.     In  the  first  place,  the  Navy 

requires  speed  and  fighting  power  regardless 

of  cost,  and  manufacturing  circles  seek  for 

anything  that  will  reduce  the  cost  of  power. 

Coal  presents  many  points  of  disadvantage  as 

compared  with  oil  when  naval  requirements 

are  considered.     It  requires  greater  storage 

space,  more  men  to  trim  and  stoke,  while  the 

operation  of  coaling  is  tedious  and  tiring.  The 

discharge   from  the  coal-furnace   provides  a 

target  for  the  enemy,  unless  the  highest  quality 

of  South  Wales  coal  is  used.  Oil  has  all  these 

points  in  its  favour  as  regards  fighting  effi- 

ciency.    On  the  other  hand,  the  limited  re- 

sources of  oil  throughout  the  world  and  es- 

pecially within  easily  accessible  parts  of  the 

British  Empire  introduce  unsatisfactory  com- 

plications.   Any  extensive  increase  in  the  use 

of  oil  would  send  its  price  to  a  level  discon- 

certing even  to  the  Admiralty,  and  would  in 

any  case  cause  a  serious  competition  for  sup- 

plies.    A  corner  in  oil  might  place  the  rival 

governments  at  the  mercy  of  the  capitalist. 

With  regard  to  English  interests,  it  is  obvious 

that  a  safe  and  regular  source  of  supply  is  re- 

quired. The  Scottish  shales  are  the  only  home 

source,  and  the  other  oil  regions  within  the 

Empire  are  all  far  away,  and  some  undepend- 

able.     It  would  be  impossible  to  make  con- 
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tracts  with  countries  likely  to  be  naval  rivals, 
such  as  the  United  States.  Even  Mexico  and 

Ecuador  come  dangerously  within  the  zone  of 
influence  of  the  United  States.  Such  sources 

of  supply  as  Russia  and  Roumania  are,  of 

course,  quite  out  of  the  question. 
There  is  one  feature  in  connection  with  the 

use  of  coal  in  the  Navy  that  is  the  basis  of 

much  misapprehension.  Many  people  sup- 

pose that  the  oil  is,  or  is  to  be,  used  in  inter- 
nal combustion  engines.  As  a  matter  of  fact, 

it  will  continue  to  be  used  solely  for  steam- 
raising  purposes,  for  an  indefinite  period,  for 

the  Diesel  engine  has  not  yet  been  developed 

sufficiently  in  relation  to  high-speed  of  pro- 
pulsion and  ease  of  manoeuvring. 

From  the  commercial  standpoint,  it  is  de- 

sirable to  remember  that  the  world's  resources 
of  petroleum  are  small  compared  with  those 

of  coal.  The  yearly  production  of  coal  through- 
out the  world  is  over  one  thousand  million  tons, 

or  more  than  twenty  times  that  of  petroleum. 

The  known  resources  of  petroleum  are  esti- 
mated to  last  for  not  more  than  50  years  at 

the  present  rate  of  consumption  ;  an  insigni- 
ficant life  compared  with  the  expectations  of 

many  coalfields  in  many  countries.  Water- 

power  is  the  real  rival  of  coal  for  fixed  indus- 
trial businesses.  For  the  protection  of  our 

trade  and  influence  on  the  high  seas  at  any 

cost,  oil-fired  furnaces  and  steam-engines  have 
their  place  in  the  British  Navy. 

In  the  above  remarks  we  have  confined 

ourselves  to  the  question  of  heavy  oils.  But 

there  is,  in  addition,  an  important  industry 

based  on  light  oils,  used  for  internal  combus- 

tion in  self-propelled  vehicles,  and  in  aero- 

planes, hydroplanes,  and  motor-boats.  The 
volatile  products  of  the  petroleum  wells  were 

found  most  adaptable  for  this  application,  be- 
cause initial  ignition  can  be  obtained  with- 

out previous  heating.  In  this  country  the 

motor-spirit  is  called  petrol,  and  in  America 

gasoline.  But  during  the  last  year  or  two  the 

supply  of  this  material  has  proved  woefully 

short  for  the  requirements  of  the  motor  indus- 

try, and  attention  is  now  being  turned  to  other 

sources  of  similar  oils.  For  several  years  the 

English  producers  of  benzol  have  had  an  ex- 

cellent market  on  the  Continent,  and  it  is  only 

recently  that  the  Automobile  Club  in  this 

country  has  made  investigations  into  the  ap- 

plicability of  this  by-product  of  coke  and  gas 

manufacture  for  their  purpose.  Various  com- 

panies have  been  formed  for  the  purpose  of 

producing  the  paraffin  series  from  coal  with- 
out distilling  the  heavier  hydrocarbons,  the 

expectation  being  to  make  a  profit  not  only 

from  these  light  oils  but  also  by  briquetting 

the  remaining  semi-coke  and  selling  it  as  a 
smokeless  fuel.  Other  manufacturers  con- 

tinue to  distil  the  coal  at  high  temperatures, 

either  for  gas  or  coke  manufacture,  and  they 

have  found  the  residual  pitch  to  provide  an 

important  addition  of  income  derived  from  the 

sale  of  benzol,  in  that  it  is  in  large  demand 
for  the  construction  of  smooth  and  dustless 

roads.  The  use  of  alcohol  and  other  spirits 

derived  from  vegetal  and  animal  products 

is  attracting  the  attention  of  those  interested 

in  the  propulsion  of  light  vehicles  on  the  land, 

air,  and  sea,  but  this  branch  of  power  gener- 
ation is  of  interest  to  the  mining  engineer 

in  his  leisure  moments  rather  than  in  his  pro- 
fessional capacity. 

Hall's  Sulphur  Process. 
Last  month  our  New  York  correspondent 

gave  a  preliminary  note  concerning  a  new  pro- 

cess for  roasting  sulphur  ores,  whereby  the  sul- 
phur is  recovered  in  elemental  form  instead  of 

being  discharged  as  sulphurous  or  sulphuric 

acid.  This  process  has  been  developed  by  Mr. 

William  A.  Hall,  an  American  industrial  che- 

mist,cousin  of  Mr.  Charles  Martin  Hall,  an  in- 

ventor honourably  connected  with  the  metal- 

lurgy of  aluminium.  The  sulphur-process  pa- 
tents are  not  completed,  and  in  the  meantime 

thedetailscannot  be  published.  Inprinciplethe 

process  consists  of  heating  the  ore  in  an  ordin- 



AUGUST,    1913 93 

ary  roasting- furnace,  in  an  atmosphere  of  re- 

ducing gases  and  steam.     The  reaction  is  not 

newly  discovered,  even  if  its  practical  appli- 

cation has  not  been  anticipated.     It  is  well 

known  that  in  the  presence  of  hot  carbonaceous 

matter  and  steam,  pyrite  parts  with  its  sulphur 

in  the  form  of  sulphuretted  hydrogen.     For 

instance,  in  the  carbonizing  plant  at  a  gas- 

works or  in  the  coke-oven,  the  sulphide  of  iron 

present  in  the  coal  is  converted  into  sulphur- 

etted hydrogen.     This  gas  may  be  caused  to 

release  its  sulphur  as  flowers  of  sulphur  in  a 

variety  of  simple  ways.     At   the  gas-works 

iron  oxide  is  used  for  fixing  the  sulphur  from 

the  gas.     In  other  cases  the  purer  forms  of 

sulphuretted  hydrogen  may  be  partly  burnt 

and  the  resulting  sulphurous  acid  used  to  react 

with  the  rest  of  the  sulphuretted  hydrogen  for 

the  production  of  sulphur  and  water.     It  will 

be  necessary  to  wait  vmtil  the  publication  of 

the  patents  before  Mr.  Hall's  method  of  pro- 

cedure can  be  ascertained.     Mr.  Hall's  orig- 
inal application  of  this  idea  was  to  improve  the 

method  used  in  Europe,  and  described  in  Agri- 

cola's  De  Re  Metallica,  of  producing  sulphur 
from  pyrite,  and  subsequently  the  applicability 

of  the  process  in  connection  with  copper  and 

lead  smelting  became  obvious.    In  the  United 

States  many   smelters  have  had  to  suspend 

operations  on  account  of  the  opposition  of  the 

farmers.  No  method  of  diluting  the  discharged 

gases  satisfied  the  agricultural  interest,  and  as 

there  was  no  market  for  sulphuric  acid  or  sup- 

ply of  phosphates  for  the  establishment  of  a 

fertilizer  industry,  there  was  no  object  gained 

in  catching  the  sulphur  gases.     Moreover,  if 

the  sulphur  were  recovered  as  sulphuric  acid, 

without  a  market  for  it,  the  store  of  acid  would 

be  a  white  elephant,  a  Frankenstein's  monster, 
or  an  old  man  of  the  sea.     If  the  sulphur  were 

recovered  as  'flowers'  it  could  be  stored  with- 
out danger,  and  it  could  even  be  sold  for  next 

to  nothing,  seeing  that  the  cost  of  its  transport 

to  market  would  be  far  less  than  that  of  car- 

boys of  acid.     It  is  appropriate  that  the  eco- 

nomic value  of  the  process  should  be  tried  at 
one  of  the  smelters  in  the  west  of  the  United 

States  that  has  been  forced  to  close  owing  to 

the  damage  done  to  surrounding  vegetation. 

This  is  the  Balaklala  smelter  in  Shasta  county, 

California.  The  patent  rights  throughout  the 

world  have  been  acquired  by  the  Sulphur  Syn- 

dicate, Limited,  an  English  company  of  which 

Mr.  Theodore  J.  Hoover  is  chairman.  The 

American, Canadian,  and  Mexican  patents  will 

be  handed  to  an  American  corporation,  the 

Federal  Sulphur  Co.,  and  the  patents  for  the 

rest  of  the  world  to  the  British  Sulphur  Co., 

a  British  corporation.  An  experimental  plant 

is  working  at  Edmonton  in  the  north  of  Lon- 

don, and  in  America  the  process  has  been  ex- 

amined and  worked  by  the  professors  in  Colum- 
bia University,  New  York. 

Bonanza,  Nicaragua. 

In  accord  with  its  policy  of  holding  interests 

in  other  mines,  the  Camp  Bird  company  ac- 

quired the  control  of  the  Santa  Gertrudis,  in 

Mexico,  and  a  large  participation  in  the  Mes- 

sina copper  mine,  in  the  Transvaal.  Now  it 

is  proposed  to  take  a  share-holding  in  a  con- 
solidation of  gold  mines  in  Nicaragua.  These 

include  the  Bonanza- Mars,  Lone  Star,  and 

Siempre  Viva  groups,  all  in  the  Pis  Pis  dis- 
trict, on  the  Atlantic  slope  of  Nicaragua.  The 

name  of  the  company  is  to  be  the  Central 

American  Goldfields ;  it  is  capitalized  at 

;^1,000,000  in  £\  shares,  of  which  130,000 

together  with  ̂ 300,000  in  cash  will  constitute 

the  purchase  price.  A  sum  of  ;^200,000  is 

set  aside  for  working  capital  and  the  erection 

of  a  mill  to  have  a  capacity  of  500  tons  daily. 

The  Camp  Bird  company  is  to  take  300,000 

shares.  After  allowing  for  the  commission  to 

the  underwriters  (30%,  in  shares)  there  will  re- 

main 220,000  shares  unissued.  The  Bonanza 

mine  is  not  unknown,  for  it  has  been  under 

offer  on  sundry  occasions  during  the  last  three 

years.  Mr.  J.  H.  Mackenzie,  of  San  Fran- 
cisco, examined  the  mine  for  himself,  and  his 
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associate,  Mr.  F.  W.  Bradley,  in  1910.     The 

price  of  the  Bonanza- Mars  group  alone  was 

then  $1,500,000.     It  was  deemed  excessive. 

Later,  the  owner,  Mr.  Joseph  Lapierre,  came 

to  London  and  offered  the  business  to  various 

representatives  of  capital,  including  Messrs. 

H.  C.  Hoover,   R.  J.  Frecheville,  and  R.  T. 

Bayliss,  but  the  price  proved  a  hindrance  to 
the  consummation  of  a  deal.     Meanwhile,  Mr. 

E.  D.  McDermott,  while  examining  an  adjoin- 

ing property,  the  Siempre  Viva,  had  visited  the 

Bonanza,  and  expressed  a  favourable  opinion 

on  the  district.     Subsequently  in  New  York, 

through  Mr.  James  Deitrich,  prominently  iden- 
tified with  mining  and  railway  enterprises  in 

Nicaragua,  the  project  came  again  to  Mr.  R. 

J.  Frecheville,  who  took  an   option  for  the 

Canadian  Agency,  the  company  through  which 

Mr.  Arthur  Grenfell  and  his  associates  pro- 

mote financial  enterprises.  The  Bonanza  mine 

is  one  of  importance.  Oxidized  ore  and  manta 

have  been  worked  for  10  years  by  means  of  5 

Huntington  mills  of  3-ft.  diameter,  thereby 

earning  from  .$80,000  to  $120,000  annually 

in  profit.     The  manta  is  the  talus  of  eroded 

outcrop,  such  as  is  not  uncommon  in  the  tropics. 

Big  orebodies  assaying  $7  in  gold  and  8  to  18 

feet  wide,  are  said  to  exist.     The  property  in- 

cludes a  water-right  capableof  generating 2000 

horse-power.     Among  the  drawbacks  to  the 

enterprise  are  the  lack  of  transport  and  short- 

age of  labour.     The  district  is   12  days   by 

canoe-transport  from  Bluefields,  the  cost  of 

freight  being  5  cents  (gold)  per  pound.      A 

narrow-gauge  railway  must  be  built.     Labour 

for  large-scale  operations  is  lacking. 

A  report  by  Mr.  Orvil  R.Whitaker  has  been 

circulated,  with  an  endorsement  by  Mr.  R.J. 

Frecheville.  These  gentlemen  agree  in  stat- 

ing that  there  is  "  in  sight  "  (a  term  that  should 
not  be  used  without  careful  definition)  above 

the  drainage-level  2,400,000  tons  of  positive 

and  probable  ore  averaging  $6'66  per  ton. 

'  Probable '  ore  is  distinctly  not  '  in  sight.' 

The  operating  cost  is  estimated  at  $3'50  per 

ton.  A  profit  of  $5,000,000  is  said  to  be  rea- 

sonably assured.  Each  100  feet  of  vertical 

development  is  expected  to  give  2,000,000  ad- 
ditional tons  of  ore.  This  may  prove  true,  but 

further  proof  is  required.  It  appears  to  us  that 

the  property  is  one  of  great  merit,  but  in  its 

present  stage  of  development  it  is  hardly  ad- 

apted to  joint-stock  finance.  In  any  case,  it 

would  be  proper  to  protect  the  public  by  sub- 
mitting reports  by  engineers  not  so  closely 

allied  to  the  vendors. 

What  is  a  Profession? 

This  question  is  often  asked.  It  is  worthy 

of  a  considerate  answer,  especially  from  those 

who  claim  to  be  members  of  the  profession  of 

mining  engineering.  We  start  with  the  de- 
finition that  a  profession  consists  of  a  number 

of  persons  professing  to  do  something  in  par- 
ticular. Not  words,  but  deeds,  are  implied. 

The  clergyman,  for  example,  illustrates  two 

meanings  of  '  profession.'  He  makes  a  pro- 
fession or  avowal  of  faith  ;  here  the  reference 

is  to  a  way  of  thinking,  rather  than  to  a  man- 

ner of  performance.  It  is  true  the  cleric  is 

credited  with  distinctive  qualities  helpful  to 

holiness  of  life,  and  he  is  assumed  to  have 

technical  skill  in  the  advocacy  of  principles 

contributory  to  such  holiness,  but  he  is  not 

supposed  to  occupy  himself  for  the  purpose  of 

gain  or  the  enjoyment  of  skill  in  the  perform- 
ance. His  is  an  avocation  or  calling.  In  so 

far,  however,  as  he  undertakes  tostudy  divinity 

in  order  to  prepare  himself  for  preaching,  he 

is  training  for  a  profession.  On  the  whole, 

and  omitting  the  idea  of  a  profession  of  faith, 

we  regard  the  clergyman's  occupation  as  a 
high  calling  or  avocation,  not  a  profession,  in 

the  sense  in  which  that  word  is  applied  to 

mining  engineering.  We  consider  the  clergy- 
man as  hors  concours,  and  prefer  to  make 

comparisons  with  the  other  two  ancient  and 

learned  professions,  those  of  law  and  medi- 

cine. By  keeping  them  in  our  mind's  eye,  we 
advance  to  another  differentiation.     It  is  not 
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enough  to  do  a  particular  thing  ;  the  hod-car- 

rier does  that.  A  closer  definition  is  required  : 

the  members  of  a  profession  do  something  in 

particular  and  with  special  skill,  differentiat- 

ing them  from  the  mob  of  people  who  do  vari- 

ous things  in  a  variety  of  ways.  Thus  we  get 

the  idea  of  preparation  for  specific  work.  A 

profession  is  an  occupation  involving  special 

attainments  or  special  discipline,  such  as  the 

law  and  the  army.  It  calls  for  mental  rather 

than  manual  labour  ;  thus  the  architect  be- 

longs to  a  profession  but  the  bricklayer  to  a 

trade.  A  trade  is  learned  or  followed  for  sub- 

sistence or  profit ;  but,  it  may  well  be  asked, 

does  not  this  apply  to  a  profession  also  ?  No. 

A  difference  exists.  We  find  it  in  the  fact 

that  the  member  of  a  profession  is  not  only 

trained  and  educated  to  perform  specific  work 

in  order  to  win  an  honourable  livelihood,  but 

he  has  such  a  love  for  his  work  that  the  doing 

of  it  well  becomes  part  of  his  compensation. 

A  butcher  cuts  meat  in  order  to  be  paid  by 

his  customers ;  a  surgeon  performs  an  opera- 

tion in  order  to  save  life  or  to  gain  know- 

ledge ;  he  receives  monetary  compensation  for 

the  performance,  but  that  feature  is  secondary. 

A  surgical  operation  is  performed  as  carefully 

on  a  pauper  as  on  a  prince  ;  if  it  be  done  with 

less  care  in  the  one  case  than  the  other,  then 

the  surgeon  becomes  a  butcher.  The  idea  of 

doing  a  thing  for  the  sake  of  doing  it  well  is 

inherent  in  the  spirit  that  makes  a  profession. 

Take  the  comparison  between  a  plumber  and 

an  engineer.  Why  is  the  occupation  of  the 

one  dubbed  a  trade,  while  that  of  the  other  is 

labelled  a  profession  ?  Both  exact  a  mone- 

tary reward  for  their  services,  but  the  one  is 

supposed  to  have  more  of  an  eye  on  payment 
than  on  excellence  of  execution.  That  is  the 

basic  difference.  There  may  be  plumbers  who 

take  pride  in  their  work  and  do  it  well  for  its 

own  sake  ;  and  there  are  engineers  who  think 

so  much  of  their  fees  and  so  little  of  the  sin- 

cerity of  their  service  as  to  be  no  better  than 

tradesmen,  but  the  characteristic  of  the  plum- 
2—3 

ber  is  accounted  the  degradation  of  the  en- 

gineer. In  order  that  the  members  of  a  profession 

may  become  proficient,  they  are  given  a  spe- 

cial mental  training.  Hence  the  so-called 

learned  professions — divinity,  law,  and  medi- 

cine— involved  a  liberal  education,  which  at 

one  time  meant  the  reading  of  ancient  litera- 

ture. The  growth  of  modern  science  made  a 

complete  change  in  current  ideas  concerning 

a  liberal  education,  and  the  application  of 

science  to  industry  multiplied  the  number  of 

professions  dependent  on  a  high  level  of  men- 

tal training.  Engineering,  more  particularly, 

has  grown  so  rapidly  and  so  widely  as  to  af- 

ford scope  for  a  dozen  sub-divisions  of  that 

profession,  one  of  which  is  mining.  Yet  min- 

ing engineering  is  not  given  the  respect  ac- 

corded to  law  or  medicine.  Why  ?  Because 

it  is  allied  too  closely  with  the  Stock  Ex- 

change. Is  a  stock-broker  a  member  of  a 

profession  ?  No.  He  is  one  who  follows  an 

occupation  requiring  unusual  aptitude  or  un- 

common dexterity,  but  no  special  training;  he 

differs  from  an  ordinary  labourer  in  that  he 

requires  to  have  brains  and  to  use  them,  but 

his  sole  purpose  is  to  buy  and  sell  a  commo- 

dity :  bonds  and  shares.  He  is  a  trader.  A 

mining  engineer  should  differ  from  him  in 

having  undergone  a  training  by  instruction 

and  apprenticeship,  followed  by  special  educa- 

tion, which  means  the  drawing  out  of  particu- 

lar faculties,  thereby  preparing  him  for  the 

application  of  engineering  to  the  extraction 

of  the  metals  from  ore  deposits.  He  also,  of 

course,  expects  gain,  in  the  form  of  fees  and 

salaries,  but  it  is  expected  of  him  that  he  will 

not  make  these  the  sole  aim  of  his  activities. 

He  is  supposed,  like  a  surgeon,  to  perform  his 

work  well  for  its  own  sake,  because  he  loves 

it.  When  he  does  it  for  pay  only,  he  is  no 

better  than  a  plumber  or  a  grocer,  except  for 

his  special  training.  This  enables  him  to  per- 

form an  allotted  task  and  to  earn  a  living,  but, 

without  the  fine  enthusiasm  implicit  in  a  pro- 
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fession;  he  becomes  only  a  'professional,'  the 

man  who  does  a  thing  for  pay.  When  an  en- 

gineer accepts  commissions  and  takes  part  in 

the  promotion  of  companies  for  speculative 

dealings,  he  is  not  necessarily  debased  there- 

by, but  he  is  differentiated  at  once  from  the 

members  of  a  profession.  It  is  not  inherently 

degrading  to  do  things  for  money  any  more 

than  it  is  inherently  ennobling  to  do  things 

for  sloppy  sentiment,  but,  on  the  whole,  the 

spirit  that  prompts  the  proper  performance  of 

an  action  for  the  sake  of  skill,  usefulness,  or 

honour,  is  finer  than  that  which  is  done  for 

the  purpose  of  accumulating  shekels.  Thus, 

finally,  we  arrive  at  our  definition  :  A  profes- 

sion is  an  occupation  involving  a  special  train- 

ing and  a  high  purpose,  leading  to  the  per- 
formance of  technical  work  efficiently. 

Esperanza. 
Letters   from    Mexican   shareholders,    and 

from   an    engineer   representing   such   share- 

holders, have  prompted  critical  remarks  in  the 

financial  press.    With  such  dissatisfaction  we 

have  a  good  deal  of  sympathy,  for  the  Esper- 
anza has   undergone  strange  vicissitudes  of 

fortune,  and  must  have  caused  disappointments 

at  least  as  intense  as  the  surprises  due  to  the 

sudden  discoveries  of  rich  orebodies.     After 

being  for  a  long  time  the  least  valued  of  the 

group  of  famous  mines  at  El  Oro,  the  Esper- 
anza sprang  into  immediate  fame  through  the 

uncovering   of  an  extraordinary   bonanza  in 

1904.    At  that  time  the  mine  was  operated  by 

an  Anglo-American  company  controlled  by  the 

Guggenheims.  The  main  vein, the  San  Rafael, 

had   proved  disappointing,  and   shareholders 

were  not  cheerful.     In  August,  1904,  a  drill- 

hole, followed  by  a  cross-cut  on  the  third  level, 
intersected  a  new  lode,  called  the  West  vein, 

which  proved  extraordinarily  rich.     This  dis- 

covery was  mentioned  by  Mr.  R.  T.  Bayliss 

at  the  El  Oro  Mining  and  Railway  Co.'s  meet- 
ing in  October,  but  the  big  rise  in  Esperanza 

shares  did  not  begin  until  the  spring  of  the 

following  year.     Information  from  the  mine 

was  slow  in  coming  to  the  general  body  of 

shareholders.     The  discovery  made  an  instant 

change  in  the  fortunes  of  the  enterprise,  the 

shares  reflecting  the  fact  by  rising  from  below 

;^1  to  over  £b.    The  total  output  of  the  mine 

has  been  l,886,000tonscontaining$32,642,000 

in  gold  and  silver.    Dividends  have  aggregated 

£b  6s.  6d.  per  £\  share,  equivalent  to  5322%- 

In  1907  the  mine  appeared  to  be  on  the  verge 

of  exhaustion,  for  Messrs.  Cortlandt  E.  Palmer 

and  A.  Chester  Beatty,  the  consulting  engin- 

eers, reported  that  the  ore  assured  was  only 

65,485  tons,  from  which  about  $225,000  of 

operating  profit  was  obtainable,  and  that  "  the 
probable  ore  should  double  this  figure."  Early 
inl908thepresentmanager,Mr.CharlesHoyle, 

was  appointed.    Since  then  the  dividends,  not 

the  so-called  operating  profits,  have  totalled 

^^773,000,  or  170%  on  the  capital  of  the  com- 
pany.    This  unexpectedly  good  result,  after 

the  mine  seemed  on  its  last  legs,  exemplifies 

the  possibilities  of  the  property  and  justifies 

the  persistent  effort  to  discover  fresh  ore-bear- 

ing ground  by  systematic  exploration.     Des- 
pite such  effort,  made  under  the  advice  of  Mr. 

H.  A.  Titcomb,  now  consulting  engineer,  the 

outlook  has  become  increasingly  gloomy,  and, 

as  is  often  the  case  when  the  fortunes  of  a 

mine  are  on  the  wane,  it  has  become  the  sub- 

ject  of  unjust  criticism.     We   are  not   pre- 
judiced in  favour  of  the  directorate,  and  we 

recognize  that  the  unloading  of  shares  by  the 

Guggenheims,  entailing  a  return  of  control  to 

London,  has  antagonized  many  of  the  surviv- 
ing shareholders,  but  we  have  good  reason  to 

believe  that  the  company's  business  is  being 
well  conducted,  by  the  resident  manager,  by 

the   consulting   engineer,  and  by  the  board. 

The  only  weak  point  in  the  management  is 

the  lack  of  explicit  information  and  the  insuffi- 
cient care  tiken  to  render  information  readily 

intelligible.      It  has  not  been  clear  how  much 

of  the  San  Carlos  ore  was  being  treated,  or 

why   apparently   unprofitable  ore  was  being 
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broken  elsewhere  in  the  mine.  As  regards  the 

latter,  we  learn  that  it  is  true  that  a  loss  has 

been  incurred  on  1000  to  1500  tons  of  material 

broken  monthly  in  the  course  of  development, 

that  is,  if  the  full  operating  cost  is  charged 

against  such  material,  but  it  had  to  be  broken 

in  the  course  of  exploratory  work,  and  it  con- 

tained more  than  enough  gold  and  silver  to 

meet  the  expense  of  tramming,  hoisting,  and 

milling ;  so  that,  once  broken,  it  yielded  a  small 

profit,  while  at  the  same  time  the  removal  of 
it  was  incidental  to  the  search  for  better  ore. 

There  are  no  false  economics  here.  For  the 

last  year  about  20%  of  the  whole  tonnage  has 

come  from  the  San  Carlos  vein,  and  during 

the  current  year  the  bulk  of  the  ore  milled  has 

been  derived  from  that  vein  in  course  of  de- 

velopment and  stoping.  Of  course,  if  the  ore 

now  developed  on  the  San  Carlos  could  be 

extracted  forthwith,  and  the  mine  gutted,  the 

assured  profit  would  be  larger,  but  with  it 

would  be  lost  the  opportunity  to  test  promis- 

ing places  in  the  old  upper  workings  and  to 

keep  the  mine  alive  in  the  hope  of  a  favour- 
able turn.  The  San  Carlos  is  a  small  and 

patchy  vein  ;  the  difficulty  of  working  it  is  in- 
creased by  the  fact  that  the  miners  of  El  Oro 

are  accustomed  to  large  stope-widths  ;  they 
have  not  learned  how  to  break  small  veins 

without  including  a  large  proportion  of  wall- 

rock,  especially  when  the  encasing  rock  is  soft 

and  the  ore  intermixed  with  shale.  Moreover, 

the  San  Carlos  ore  is  baser  than  that  from  the 

older  workings.  It  contains  enough  copper  to 

foul  the  cyanide  solution,  so  that  the  extraction 

drops  to  70%  as  against  90  to  93%  on  the 

oxidized  ore.  When  the  railway  was  blocked 

recently  and  it  became  impracticable  to  make 

shipments  of  concentrate,  this  ore  had  to  go 

direct  to  the  cyanide  plant,  spoiling  its  effici- 
ency. In  May  the  extraction  was  85%,  this 

being  an  average  of  the  results  obtained  from 

San  Carlos  ore  and  the  oxidized  stuff  from  the 

upper  levels.  Hence  some  disquieting  and 

contradictory   mill-returns.     Into  these    Mr. 

Godfrey  Doveton  is  now  making  expert  in- 

quiry, with  a  view  to  suggesting  some  change 
of  treatment. 

Great  mines  die  hard.  The  vicinity  of  a  rich 

orebody  is  promising  territory.  It  is  no  wonder 

that  the  managment  seeks  to  prolong  the  life 

of  the  enterprise,  in  the  hope  that  some  fortu- 

nate discovery  may  give  renewed  vitality.  It 

is  likely  that  the  advice  of  ageological specialist 

may  be  asked,  in  conjunction  with  the  consult- 
ing engineer.  A  diagnosis  of  a  patient  by  a 

specialist  is  more  useful,  to  the  patient,  than  an 

autopsy  just  before  the  funeral.  We  doubt 

whether  a  mining  geologist  could  help  the 

management,  for  the  ore  deposits  of  El  Oro 

give  signs,  in  every  one  of  the  productive  mines, 

of  exhaustion  in  depth.  The  petrography,  as 

regards  more  andesite  and  less  shale,  is  becom- 

ing unkindly  ;  the  country-rock  is  harder,  the 

veins  are  tighter,  and  the  distribution  of  pre- 
cious metal  is  more  patchy.  Such  evidence 

as  is  now  available  is  decidedly  unfavourable, 

but,  even  if  it  be  so,  there  is  so  much  at  stake 

that  hasty  conclusions  would  be  highly  unwise. 

We  suggest  that  the  four  principal  companies, 

all  alike  interested  in  gaining  light  on  the  sub- 

ject, should  unite  in  engaging  a  highly  compet- 
ent mining  geologist  to  study  the  conditions 

underground  and  so  afford  advice  in  regard  to 

deeper  exploration. 

The  R.S.M.  Association. 

On  July  22  a  general  meeting  of  graduates 

from  the  Royal  School  of  Mines  gave  effective 

endorsement  to  the  organization  of  an  associa- 
tion of  former  students  and  teachers  in  the 

principal  mining  college  of  the  Empire.  As 

the  Royal  School  of  Mines  was  founded  in 

1851,  it  can  be  said  that  this  step  has  been 

taken  deliberately.  However,  the  organiza- 

tion has  been  formed  at  a  date  when  it  is  as- 

sured of  a  large  membership,  and,  it  is  hoped, 

enthusiastic  support.  The  old  School  has 

passed  through  strange  vicissitudes ;  it  has 

been  driven  from  pillar  to  post,  from  Jermyn 
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Street  to  South  Kensington  ;  it  has  been  affil- 

iated, annexed,  and  almost  smothered  by  suc- 

cessive arrangements  arising  from  the  general 

growth  of  technical  education.     If  the  asso- 
ciation of  old  students  had  been  organized  more 

promptly  it  is  possible  that  the  fortunes  of  the 

School  might  look  brighter  today  ;  but  the  final 

turn  in  its  history  has  not  yet  been  reached, 

another  crisis  is  impending,  and  loyal  effort  is 

yet  required.     Not  that  the  organization  of  old 

students  was  formed  with  a  belligerent  pur- 

pose ;   it  is  primarily   intended,   so   says  the 

official  declaration,  "  to  foster  comradeship  " 

among  the  alumni.     After  that  it  hopes  "  to 

advance  the  interests,"  and  finally  it  intends 

"  to  express  the  opinion  "  of  those  having  at 
heart  the  welfare  of  the  R.S.M. — by  which 

initials  it  is  usually  known  in  the  mining  pro- 

fession.    Membership  is  on  broad  lines,  for  it 

includes  all  who  have  either  studied  or  taught 

in  the  School  for  one  year  or  more.  The  chair- 

man at  the  inaugural  meeting  was  Mr. William 

Gowland    F.R.S.,    A. R.S.M.     As    Professor 

Emeritus  and  Associate  he  is  admirably  repre- 

sentative of  the  earnest  student  and  the  effec- 

tive teacher.     Those  who  took  part  in  the  pro- 

ceedings and  those  who  constitute  the  general 

committee  are  splendidly  representative  of  the 

manifold  activities  and  diverse   professional 

success  attained  by  the  men  who  give  alle- 

giance to  the  crown  and  crossed  hammers. 

The  general  committee  consists  of  18,  of  whom 

6  retire  annually,  thereby  establishing  the  idea 

of  rotation.     The  executive  committee  for  the 

first  year  consists  of  Messrs.  E.  T.  McCarthy, 

Ernst    Lichtenberg,    Frank    Merricks,   S.  J. 

Truscott.and  Guy  S.  M.Taylor,  with  the  pre- 

sident and  honorary  secretary,  ex  officio.  The 

first  president  is  Mr.William  Gowland,  and  the 

prospective  presidentsare  Mr.William  Freche- 
ville  and  Mr.  E.  T.  McCarthy,  who  are  now, 

respectively,  first  and  second  vice-presidents. 

The  secretary  is  Mr.  T.  A.  Rickard,  who  is 

prepared  to  devote  himself  heartily  to  the  work- 

in  hand.     A  good  start  has  been  made;  six- 

teen subscriptions  of  £2b  each  have  been  re- 

ceived for  honorary  life-membership,  and  or- 

dinary members  at  half-a-guinea  per  annum 

are  being  enrolled  daily.     It  is  hoped  that  10 

or  20  more  old  R.S.M.  men  will  become  life- 
members  on  the  basis  of  donating  £25,  so  that 

the  organization  can  be  placed  on  a  safe  finan- 
cial basis.     The  current  expense  will  be  small. 

With  the  money  subscribed  it  is  hoped  to  aid 

young  graduates  in  making  a  start  and  in  giv- 

ing assistance  to  necessitous  students  of  high 

character.     Uses  for  money  are  not  likely  to 

be  lacking,  and  in  any  event  no  organization 

can  expect  to  be  either  respected  or  self-re- 
specting if  it  is  impecunious.     Against  that 

contingency  the  Association  is  fairly  assured 

by  the  money  already  received,  but  it  must 

depend  for  its  vigour  on  the  annual  revenue 

derived  from   the   subscriptions  of   ordinary 

members.     We  urge  all  R.S.M.  men  to  join 

at  once  and  to  ask  their  class-mates  to  join. 

No  letters  or  circulars  of  solicitation  will  be 

issued.     If  the  scheme  is  a  good  one,  it  will 

receive  voluntary  support.    For  that  it  appeals 

herewith.     The  time  has  gone  for  dinners  and 

talk  ;  if  the  men  of  the  Royal  School  of  Mines 

are  not  glad  to  subscribe  annually  the  price  of 

a  theatre-ticket  toward  the  cause  of  their  old 

college, and  if  they  are  unwilling  to  enrol  them- 
selves in  this  association  of  their  comrades, 

then  the  Royal  School  of  Mines  may  go  to  the 

scrap-heap  and  all  we  shall  ask  is  a  first-class 
wake  to  celebrate  the  funeral  of  an  institution 

to  which  are  linked  the  names  of  Tyndalland 

Huxley,   Ramsay  and  Judd,   Percy  and   Le 

Neve  Foster,  and  a  score  of  the  most  honoured 

names  in  modern  technical  science.     Gentle- 

men of  the  Royal  School  of  Mines,  which  is 

it  to  be  ?     Shall    after-dinner  loyalty   prove 

but  the  froth  on  the  wine-cup,  or  shall  it  be 

shown  once  and  for  all  that  yours  is  a  Royal 

School  not  by  grace  of  kingly  patronage  but 

by  the  affectionate  allegiance  and  instant  sup- 

port that  your  alma  mater  can  evoke  among 

you  ?     Gentlemen,  it  is  up  to  you. 
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The  Association. — At  the  general  meet- 

ing on  July  22  the  proposals  for  the  organiza- 
tion of  an  R.  S.  M.  Association  were  formally 

ratified.  Professor  William  Gowland,F.R.S., 

presided.  After  he  had  given  an  admirable 

summary  of  what  had  already  been  accom- 

plished, and  after  the  Hon.  Secretary  (T.  A. 

Rickard)  had  made  some  supplementary  re- 

marks, the  following  representative  men  spoke 

in  favour  of  the  scheme:  T.  C.  Cloud,  H.  F. 

Marriott,  W.  A.  Carlyle,  Harold  Jeans,  Row- 

land Feilding,  and  W.  F.  A.  Thomae.  It 

was  proposed  and  seconded  by  Messrs.  S.  J. 

Speak  and  E.  R.  Woakes  that  the  action  of 

the  committee,  in  taking  preliminary  steps  to 

form  an  old  students'  association,  be  ratified 
and  endorsed  enthusiastically.  Professor  W. 

H.  Merrett  proposed,  and  Professor  CO.  Ban- 
nister seconded,  a  motion  confirming  the 

election  of  the  general  committee.  This  con- 

sists of  18,  namely,  William  Gowland,  A.  G. 

Charleton,  S.  H.  Cox,  D.  A.  Louis,  Frank 

Merricks,  J.  J.  Beringer  for  one  year;  William 

Frecheville,  Sir  Thomas  Holland,  G.  T. 

Holloway,  Bedford  McNeill,  Ernst  Lichten- 

berg,  and  Guy  S.  M.  Taylor  for  two  years ; 

and  E.  T.  McCarthy,  F.  W.  Harbord,  H.  W. 

Hughes,  S.  J.  Truscott,  Donald  Campbell, 

and  J.  M.  Beckwith  for  three  years.  A  cor- 

dial vote  of  thanks  to  the  chairman  was  pro- 

posed by  Mr.  E.  T.  McCarthy  and  seconded 

by  Mr.  F.  W^  Harbord.  After  the  meeting 

many  of  those  present  were  enrolled  as  mem- 
bers. Already  16  donations  of  £lb  have  been 

received,  besides  others  for  smaller  amounts. 

Ordinary  members  at  half-a-guinea  per  an- 

num are  joining  rapidly. 

New  Professor. — The  appointment  to  the 

chair  of  metallurgy  has  been  given  to  H.  C. 

H.  Carpenter,  now  professor  of  metallurgy  in 

the  University  of  Manchester.  Although  only 

38  years  old,  Professor  Carpenter  has  had  a 

distinguished  academic  career,  having  obtain- 

ed degrees  both  at  Oxford  and  Leipzig  uni- 

versities,besides  beingawarded  sundry  scholar- 
ships and  medals.  He  is,  we  are  informed, 

not  only  a  man  of  engaging  personality,  but  a 

teacher  gifted  with  the  art  of  exposition,  so 

that  he  should  prove  a  highly  successful  pro- 
fessor. Hitherto  his  work  has  been  chiefly 

with  iron  and  steel  ;  in  consequence,  the 

Governors  of  the  Imperial  College  have  ar- 

ranged for  Mr.  Carpenter  to  study  the  most 

recent  developments  in  non-ferrous  metal- 

lurgy, not  only  at  home  but  also  on  the  Conti- 
nent and  in  America.  He  will  not  take  full 

charge  of  the  metallurgical  department  at 

South  Kensington  until  September  1915. 

Meanwhile,  the  Professor  Emeritus,  Mr. 

William  Gowland,  F.R.S.,  A.R.S.M.,  will  as- 

sume the  duties  surrendered  by  Mr.  W.  A. 

Carlyle,  A.R.S.M.  These  arrangements  seem 

to  us  to  be  eminently  sagacious  and  augur 

well  for  the  efficiency  of  the  metallurgical  in- 

struction at  the  Royal  School  of  Mines. 

Another  Appointment. — We  are  inform- 
ed that  Mr.  S.  J.  Truscott,  A.R.S.M.,  has 

been  appointed  assistant  to  the  professor  of 

mining,  Mr.  William  Frecheville,  A.R.S.M. 

This  appointment  has  been  well  received,  for 

it  is  regarded  as  promising  a  continuity  of 

teaching.  Mr.  Truscott  is  an  engineer  of 

high  standing  and  attainments,  he  is  a  pleas- 

ant speaker  and  an  earnest  student  of  tech- 

nology. The  experience  gained  by  him,  not- 
ably in  Sumatra,  the  Malay  States,  and  South 

Africa,  will  furnish  him  with  a  background 

of  realities  greatly  helpful  to  effective  instruc- 
tion. His  own  academic  career  was  dis- 

tinguished, for  he  won  both  the  Murchison 

prize  and  the  De  la  Beche  medal  at  the  Royal 

School  of  Mines  in  1888  and  1889.  As  he 

is  only  42  years  old,  he  may  look  forward  to  a 

long  period  of  useful  service. 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper : 

July  1913  June  1913  July  1912 

£6^.  5s.  lOd.      £65.  4s.  6d.      £lb.  13s.  lOd. 

In  spite  of  a  favourable  statistical  position, 

the  month  commenced  with  a  weaker  tend- 

ency in  prices.     Sentiment  is  dominated  al- 
most exclusively  by  the  fears  of  a  halt  in  trade 

activity,  to  which  the  Balkan  situation  gives 

birth ;  and  although  trade  returns  provide  no 

cause   for  alarm,  yet  the  possibility  is  ever 

present  of  an  extension  of  hostilities  in  fresh 
directions.  The  long  period  of  depression  and 

of  falling  prices,  the  smallness  of  available 

supplies,  and  the  enormous  trade  consumption 

required  only  the  stimulus  of  public  interest 

to  create  a  strong  market.     This  interest  was 

provided  by  the  outbreak  of  the  strike  in  the 

Lake  copper  region  where  the  whole  of  the 
miners  are  out.     .^.n  early  settlement  is  not 

expected.  This  influence  gave  the  turn  to  the 
market,  which  had  fallen   to   £62.    10s.   for 

standard.     Large  European  dealers  took  sub- 
stantial  lines  of  electrolytic  from  American 

producers,  and  were  in  turn  relieved  of  their 

purchases  by  the  trade,  which  had  been  en- 
couraged   by   their  example.     While    public 

speculation  remains  entirely  absent,  consumers 
have  continued  to  buy  right  up  to  the  end  of 
the  month,  and  the  market  still  looks  strong. 
It  is  believed  that  50,000  tons  was  sold  in  10 

days.     The  producers  have  raised  their  prices 

steadily,  and  from  14  c.  gradually  advanced 

to  15i  to  t  c.    Standard  at  the  same  time  rose 

to  £61.  10s. 

TIN. 

Average  prices  of  cash  standard  tin  : 

July  1913  June  1913         July  1912 

;^183.  16s.  lid.    £20^.  9s.  Id.    i:202.  8s.  3d. 

The  market  has  been  heavy  on  the  whole, 
and  the  price  at  one  time  touched  £117. 
There  was  no  evidence,  however,  apart  from 
the  usual  manipulation  on  the  eve  of  the  Banka 

sale,  that  the  prominent  interests  were  defin- 
itely committed  to  either  side.  The  average 

price  realized  at  the  auction  was  if  185.  5s. 

Operators  professed  disappointment  at  the  re- 
sult, and  straightway  offered  down  to  if  180, 

from  which  level  a  recovery  is  now  in  pro- 
gress. The  figures  at  the  end  of  July  showed 

an  increaseof  812  tonsin  visible  supply,  which 
is  better  than  expected.  At  the  same  time 

the  position  is  explained  by  the  small  ship- 

ments from  the  Straits  which  it  is  asserted 
will  show  a  corresponding  increase  for  August. 

The  Welsh  tinplate  trade  is  poor,  and  Ameri- 
can purchasing  is  restrained. 

LEAD. 

Average  prices  of  soft  foreign  lead  : 

July   1913  June  1913  July  1912 

/19.  7s.  lOd.      ̂ 19.  10s.  8d.        £\^.  8s.  9d. 

A  somewhat  firmer  tone  prevailed  during 

July,  but  without  any  pronounced  buying 
movement.  The  scarcity  of  supplies  is  still 

acutely  felt,  and  spot  metal  commands  a  pre- 
mium of  anything  from  5s.  to  20s.  per  ton. 

For  August,  shipments  are  coming  forward 

more  freely,  and  the  tension  should  be  re- 
lieved ;  but  as  the  Mexican  position  shows  no 

improvement  no  slump  in  prices  can  be  ex- 
pected. Bear  speculators  who  sold  heavily 

in  June  and  July  have  still  to  cover,  and  their 
influence  should  sustain  prices  in  weak  mo- 

ments.    The  trade  is  buying  with  restraint. 

SPELTER. 

Average  prices  of  good  ordinary  brands : 

July  1913  June  1913  July  1912 

;^20.  lis.  2d.      £2\.  19s.  lOd.     ̂ 25.  13s.  Id. 

Great  activity  has  prevailed  on  the  London 
metal  exchange  where  unusually  large  busi- 

ness has  been  put  through.  The  galvanizing 
trade  has  booked  some  good  orders,  and  has 
been  covering  spelter  against  them  with  some 

freedom,  so  that  the  syndicate  has  felt  em- 
boldened to  raise  its  quotations.  The  import- 

ance of  the  London  market,  in  spite  of  the 
efforts  of  the  syndicate,  appears  to  be  growing 
and  dealers  are  taking  full  advantage  of  the 
facilities  afforded  them. 

OTHER  METALS  AND  MINERALS 

Prices  quoted  on  August  10  : 

Silver. — 27id.  per  oz. 
Platinum. — 185s.  per  oz. 
Bismuth. — 7s.  6d.  per  lb. 
Cadmiu.m. — 3s.  3d.  per  lb. 
Aluminium.— £^85  to  £90  per  ton. 
Nickel. — £\10  per  ton. 

Antimony.— ^28  to  ̂ '31  per  ton. 
Quicksilver. — £l.  5s.  per  flask. 
Manganese  Ore.— 9id.  to  ll*d.  per  unit. 

Iron  Ore.  —  Cumberland  hematite  26s. 

per  ton  at  mine.     Spanish  20s.  delivered. 

Fic.  Iron.— Cleveland  55s.  per  ton.  Hema- 
tite 73s.  per  ton. 

Wolfram  Ore.— 34s.  6d.  per  unit  (1%). 



SPECIAL    CORRESPONDENCE 

News  from  our  own  Correspondents  at  the  principal  mining  centres 

JOHANNESBURG. 
The  Strike,  which  began  so  simply  and 

quietly  at  the  New  Kleinfontein,  developed 
into  an  agitation  of  a  magnitude  to  surprise 
everyone,  even  the  agitators  themselves.  It 
is  difficult  to  account  for  the  startling  solidarity 
of  labour,  so  much  in  evidence  toward  the  close 
of  the  struggle,  but  it  may  be  attributed  to 

well  organized  intimidation  backed  up  by  so- 
cialistic ideas  fashionable  in  labour  circles 

and  quickened  by  the  bitter  knowledge  that 

under prevailingconditionslife is  short — under- 
ground. The  result  has  been  a  complete  vic- 

tory for  the  trades-unions  ;  and  now  signs  are 
not  wanting  that  the  industry  will  have  to  sub- 

mit to  a  burden  of  unintelligent  dictation 
reminiscent  of  Australia  at  its  worst.  Of  the 

regrettable  incidents  in  Johannesburg  little 
fresh  can  be  said.  The  authorities  perhaps 
pulled  the  reins  a  little  too  tightly  in  stopping 
the  big  meeting  in  the  Market  Square,  but 
had  it  not  been  for  the  sharp  lesson  adminis- 

tered by  the  troops,  the  loss  of  life  might  have 
been  very  much  greater,  and  the  forces  of 
hooliganism  would  have  caused  vastly  greater 
destruction,  and  perhaps  reduced  the  business 
centre  of  the  town  to  ruins.  The  effect  on  the 

mining  industry  will  be  to  raise  working  costs, 
as  the  workers  will  now  demand,  and  obtain, 
certain  reforms  which,  while  bettering  their 
conditions,  will  prove  expensive  alterations ; 
and  the  higher  staff  positions  will  be  more 
and  more  filled  by  men  who  have  a  wider 
knowledge  of  their  kind  than  the  conventional 
mining  engineer  or  financier  possesses.  The 
immediate  danger  is  that  the  labour  leaders, 
flushed  with  success,  will  lose  their  heads  and 
formulate  extravagant  demands  which  no  sane 
man  would  ever  think  of  acceding  to,  but  it  is 
hoped  that  common  sense  will  prevail,  and  that 
matters  will  be  allowed  to  progress  on  decent 
constitutional  lines. 

Recent  happenings  have  proved  conclu- 
sively that  there  is  much  room  for  improve- 
ment in  the  relations  existing  between  the 

employees  on  the  mines  and  the  head-office 
officials  of  the  groups  that  control  them. 
There  is  on  many  mines  a  feeling  perhaps  a 
little  antagonistic  toward  the  head  office.  The 
staff  of  a  mine  as  often  as  not  regards  its  head 
office  as  a  soulless  machine  for  the  propaga- 

tion of  autocratic  and  inconvenient  decrees,  and 

for  the  taxing  of  the  time  of  the  mine-staff  in 
the  preparation  of  voluminous  statistical  re- 

turns and  elaborate  plans,  the  need  for  which 

is  not  apparent.  Obedience  to  a  head-office 
ukase  is  necessarily  forthcoming,  but  it  is  not 

always  willingly  tendered.  This  inimical  un- 
dercurrent seldom  manifests  itself  by  spoken, 

still  less  by  written,  word  to  the  head-office 
representative,  especially  if  he  is  an  all-power- 

ful one,  as  the  result  might  be  inconvenient  to 

the  speaker  from  the  wage-earning  standpoint; 
it  does,  however,  show  itself  sufficiently  to 

make  an  observant  person  aware  of  its  exist- 
ence. It  is  a  pity  that  such  a  gulf  should 

exist ;  the  mine  and  its  head  office  are  mutu- 
ally dependent,  and  it  is  for  the  good  of  both 

and  of  the  industry  that  a  good  understanding 
should  be  maintained.  The  question  then 
arises  how  best  closer  union  can  be  effected. 

Many  suggestions  have  been  made,  some 
worth  careful  consideration  and  some  worth 
none.  A  few  of  the  best  may  be  quoted. 
The  directors  of  a  mine  should  visit  it  once  or 

twice  a  year  and  go  underground.  The  con- 
sulting engineer  should  inspect  the  surface 

works  at  least  once  a  month,  and  at  the  same 
time  visit  one  or  two  of  the  more  important 
workings  underground.  If  these  gentlemen 
are  too  busy  to  do  this,  it  will  show  that  their 

departments  require  re-organization.  Other 
visits  of  inspection  and  assistance  by  other 
officials  will  be  made  wherever  desirable  or 

necessary  to  clear  up  technical  points  of  prac- 
tice, the  whole  idea  being  to  keep  the  head 

office  in  close  touch  with  what  is  going  on,  to 

give  sympathetic  advice  and  technical  assist- 
ance to  any  official  on  the  mine  requiring  it, 

and  so  to  demonstrate  that  the  control  is  an 

active  and  helpful  one,  and  that  a  head-office 
man  is  not  the  unapproachable  being  playing 
with  the  destinies  of  mine- workers,  as  gossip 
pictures  him,  but  one  almost  as  approachable 
and  companionable  as  if  he  lived  on  the  mine 
and  worked  there.  An  exchange  of  officials 
now  and  then  between  mine  and  town  would 

also  lessen  friction  and  greatly  facilitate  mat- 
ters. Another  suggestion  is  that  some  life 

should  be  put  into  the  annual  meetings,  which 
at  present  are  as  stimulating  as  the  meetings 

of  a  burial  board.  A  '  representative  '  gather- 
ing of  a  few  directors,  a  secretary,  a  shivering 

shareholder,  and  a  bored  office-boy  may  be 
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called  the  annual  meeting  of  shareholders,  but 
it  constitutes  something  in  the  nature  of  a 
farce  to  the  average  onlooker.  As  it  is  well 
nigh  impossible  for  European  shareholders  to 
be  present,  these  meetings  might  be  utilized 
to  promote  closer  union  by  holding  them  in 
the  recreation  halls  of  the  mines  concerned 

and  requesting  all  members  of  the  mine-staff 
to  attend.  Some  such  innovations  are  cer- 

tainly worth  trying  if  those  in  control  are 

really  desirous  of  cultivating  a  heartier  co- 
operation between  town  and  mine  than  exists 

at  present :  and  indeed  they  would  be  well 
advised  to  study  how  best  to  vitalize  their 
machine-made  methods  of  administration  if 
they  wish  for  commercial  peace. 

The  City  Deep  seems  a  worthy  successor 

to  the  Crown  Mines  as  an  example  of  bad  es- 
timation, but  it  is  to  be  hoped  that  it  will,  un- 

like the  latter  company,  be  able  to  avoid  hang- 
ing a  millstone  of  debenture  debt  round  its 

neck.     At  the  annual  meeting  held  on  March 

29,  1911,  the  chairman  said:  "We  hope  to 
attain  the  full  crushing  capacity  of  the  mill, 
which  is  in  the  neighbourhood  of  65,000  tons 

a  month,  towards  the  end  of  this  year  "  ;   and 
he  went  on  to  say  that  "  the  mine  is,  there- 

fore, in  an  exceptionally  strong  position  ;  suc- 
cess on  a  large  scale  is  assured  ;  it  is  only  a 

question  of  a  few  months  more  before  we  get 

into  our  stride."     This  prophecy  having  been 
completely  falsified  by  events,  a  new  one  was 
delivered  on  May  30,   1912,  in  the  following 

terms  :  "  It  is  hoped  that  the  company  will  be 
crushing  the  full  60,000  tons  at  about  the  end 

of  the  year."     This  hope  also  withered  in  the 
bud,  and  on  June  5,  1913,  the  chairman  re- 

marked :    "  Our  consulting  engineer  reckons 
that  the  mine  should  be  able  to  supply  the 
whole  mill  output  on  single  shift  only  within 

a  period  of  fifteen  months  or  so."     The  ques- 
tion, however,  is  not  when  the  mine  should  be 

able  to  supply  the  whole  mill,  but  when  it  is 
going  to  supply  the  whole  mill ;  and  current 
opinion  is  mclined  to  allow  from  two  to  three 

years  from  date  as  the  time  required  to  de- 
velop the  mine  on  a  scale  commensurate  with 

its  reduction  plant.     The  reason  for  this  long 
delay  in  fulfilling  expectations  is  accounted 
for  by  the  unprepared  state  of  the  mine  when 
milling  started  in   December,   1910,  and  the 
shortage  of  native  labour,  which  has  prevented 
It  from  catching  up,  and  still  does  so.      In  a 
wild  endeavour  to  remedy  this  state  of  things, 

manager  after   manager    has   been   sent   '  on 
leave  '  with  little  apparent  betterment  as  a  re- 

sult, and  the  mine  is  thus  acquiring  an  unen- 
viable notoriety  in  managerial  circles  in  con- 

nection with  insecurity  of  tenure,  a  reputation 
which  even  the  building  of  a  mining  township 
on  its  estate  does  not  entirely  dispel.  In  1912 
a  total  working  profit  of  £292,65^  was  made, 
a  dividend  of  12^%  declared  on  the  capital  of 

/"  1,250,000,  and  a  cash  balance  of  {65,272 
carried  forward  to  1913.  The  fully  developed 
ore  reserve  amounted  to  1,750,000  mining  tons 

of  the  excellent  average  of  8'8  dwt.,  and  as 
showing  the  satisfactory  nature  of  develop- 

ment the  average  of  all  disclosures  on  the 
Main  Reef  Leader,  the  chief  lode  of  the  mine 

during  1912,  was  24"3  dwt.  over  21  in.  or  510 
inch-dwt.,  and  recent  development  -  returns 
have  shown  an  improvement  on  that.  There 
is,  therefore,  no  doubt  whatever  as  to  the 
value  of  the  mine,  but  there  is  a  great  deal  of 
doubt  as  to  the  precise  number  of  years  that 

will  elapse  before  the  mine  is  able  to  do  jus- 
tice to  itself.  Working  profits  this  year  have 

been  averaging,  with  sundry  revenue,  about 
/29,500  per  month,  which,  allowing  for  cash 
brought  forward  and  a  distribution  of  60%  of 
working  profit,  would  permit  of  a  dividend  of 
20%  for  the  year.  A  dividend  of  10%.  was  de- 

clared in  June,  and  another  of  the  same  amount 
in  December  would  therefore  appear  to  be 

probable. West  Rand  Consolidated  Mines  is  a 

large  amalgamation  groaning  under  a  load  of 
;^1, 979,424  issued  ordinary  shares,  ;C25,000 

deferred  shares,  and  ̂ "500, 000  6%  debentures, 
and  as  its  property  is  not  situated  in  a  section 
noted  for  auriferous  favouritism,  it  is  scarcely 
surprising  to  learn  that  one  dividend  of  3*% 
is  all  that  operations  have  so  far  enabled  it  to 
disburse  to  shareholders.  The  gross  working 
profit  in  1911  was  ̂ 58,328,  in  1912  it  was 

ir86,235,  and  in  the  current  year  it  gives  pro- 
mise of  mounting  to  ̂ Tl 20,000.  The  ore  re- 

serve at  the  end  of  1911  was  1,003,000  mining 

tons  of  5'25  dwt.,  and  at  the  end  of  1912, 

]  ,1 16,733  mining  tons  of  6'02  dwt.  This  en- 
couraging increase  in  the  assay-value  of  the 

reserve,  amounting  to  3s.  3d.  per  ton,  is  due  to 
good  developments  on  the  Battery  reef.  This 
banket  outcrops  several  thousand  feet  to  the 
south  of  the  Botha  or  Main  Reef  series,  which 

it  overlies,  and  the  workings  in  it  form  a  separ- 
ate mine.  The  plant  has  a  capacity  of  33,000 

tons  per  month, and  designs  and  estimateshave 
been  prepared  for  an  extension  to  60,000  tons 
per  month,  but  no  orders  for  machinery  will 
be  placed  until  the  ore  reserve  position  justi- 

fies the  larger  scale  operation  of  the  mine.  It 
is  expected  that  the  period  of  preparation  will 

occupy  two  years,  and  it  is  doubtful,  consider- 
ing the  large  expenditure  necessary,  if  any  di- 
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vidends  will  be  forthcoming  during  this  transi- 
tion stage  or  for  some  little  time  after  the  en- 

larged plant  is  running.  Active  advance  de- 
velopment is  now  proceeding,  and  in  the  Main 

Reef  mine  the  lower  levels  are  being  driven 
to  allow  of  backs  of  900  feet.  The  Main 

Reef  series  contributes  85%  of  the  ore,  and 
the  Battery  reef  15%,  the  proportions  broken 
by  hand  and  machine  being  about  equal.  In 
1914  redemption  of  debentures  at  the  rate  of 
£25,000  per  annum  commences,  in  addition 
to  the  ̂ 30,000  now  being  annually  paid  in  in- 

terest. There  is  an  unappropriated  balance 
of  £ri07,868,  and  liquid  assets,  less  liabilities, 

amount  to  £"263, 277.     The   outlook   for  the 

tracted  coincident  with  the  packing  of  all 
waste  below.  After  the  mine  had  been  suc- 

cessfully gutted,  a  few  tons  of  accumulated 
slime  remained  for  treatment,  and  what  ore 
could  be  scratched  out  of  the  Treasury.  Now 
the  Treasury  is  closed-down,  and  thus  the  two 
mines  have  reached  the  end  of  their  mining 
career.  The  Jumpers  company,  after  vain 
attempts  to  find  another  mine  in  Rhodesia  and 
Lydenburg,  invested  its  surplus  cash  in  the 
Benoni  Consolidated,  and  it  holds  102,700  of 
the  shares  of  that  ill  fated  company.  It  will 
consequently  still  exist  in  name,  though  the 
present  price  of  Benoni  shares  would  lead  one 
to  surmise  that  it  might  with  advantage  have 

THE   TREASURY  MINE. 

company  is  certainly  better  than  it  was  a  year  followed  the  more  certain  course  of  enriching 
ago,  but  it  has  a  long  road  to  travel  before  it  its  shareholders  right  away, 
can  claim  to  be  a  success.  The  Robinson  Deep  failed  last  year  to 

Jumpers    &    Treasury.  —  The    workers  secure  as  good  results  as  in  the  previous  year, 
having  gone  on  strike,  the  permanent  closing-  as  the  following  comparative  figures  show  : 
down  of  the  Treasury  mine  has  been  precipi-  Year  ending      Year  ending 

tated,  for  the  small  amount  of  payable  ore  re-  capital  0 .000,000  in  'irs'hares:  alHssued.'  ''''■ mammg  unworked  will  make  it  economically  Gross  working  profit     /44l,l80        ;^384,638 
impossible  ever  to  resume  operations.    These  Dividend       32^%             27J% 

two    mines    have    been    operated  under  one  Tons  crushed    594^800          623,800 

management  since  November  1910,  but  the  If^f  P"''  '°"   ]\'-  \f-        f'-  f. ,  °      f    .    .    ̂                  .         r   11    r        11  ^-'^^^    17s.  7d.            17s.  9d. results  or  jomt  operation  lell  tar  below  ex-  Profit     I4s.  4d.          lis.  9d. 
pectations  owing  to  high  working  cost  and  too  Balance  of    appropriation 

much  of  the  ore  proving  unprofitable.     The  account    ;^125,794        /118,342 

Jumpers  is  one  of  the  oldest  mines  in  the  gold-  The  reduction  in  working  profit  may  be  attri- 
field,  and  in  its  later  days  it   experienced   a  buted  to  the  inclusion  of  a  larger  proportion 
burst  of  profitable  activity  by  the  introduction  of  low-grade  reclamation  ore,  excess  expendi- 

of  the    resuing  '  and  fossicking  style  of  min-  ture  on  renewal  of  plant,  and  heavy  expense 
ing,  which  enabled  every  ton  of  ore  to  be  ex-  of  timbering  and  packing  the  working  places. 
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This  mine  has  suffered  severely  from  bursting 

pillars  and  foot-walls,  and  elaborate  safety 
measures  have  to  be  taken  to  prevent  acci- 

dents. During  the  last  financial  year  48 
white  men  and  208  natives  were  kept  daily 

employed  on  this  safety-work  at  a  total  cost 

of  £^35,309.  Sand-filling  has  now  been  start- 
ed, in  the  hope  that  it  may  pro\e  more  effica- 

cious and  less  costly.  The  fully  developed 
ore  reserve  was  given  in  the  previous  year  as 

1,141,000  milling  tons  of  7'0  dwt.  assay- value, 
and  in  the  year  under  review  as  1,538,000 

mining  tons  of  6'0  dwt.  If  these  averages 
are  compared  on  the  milling  basis  it  will  be 

seen  that  there  has  been  a  fall  of  about  0"33 
dwt.,  or  Is.  5d.  in  the  assay- value  per  ton  of 
the  reserve.  Prospects  for  the  current  year 

are  fairly  satisfactory.  Owing  to  the  in- 
creased labour  force,  the  tonnage  crushed  has 

risen,  but  the  yield  per  ton  and  profit  per  ton 

have  dropped,  and  it  looks  as  if  this  year's 
gross  working  profit  will  show  a  slight  im- 

provement, but  scarcely  sufficient  to  afl'ect  the dividend  rate.  It  is  interesting  to  note  that 

this  mine  uses  hand-labour  for  breaking  to 

the  extent  of  only  3'5%  of  the  ore  mined,  ma- 
chines being  responsible  for  the  remainder, 

and  that  this  policy  has  proved  highly  success- 
ful, as  shown  by  the  moderate  working  cost 

of  16s.  now  ruling. 

TORONTO. 

Porcupine. — Since  the  termination  of  the 
strike  the  mines  have  settled  down  to  steady 
work,  and  while  there  is  a  marked  absence  of 
the  reports  of  new  discoveries  characteristic 
of  the  earlier  days  of  the  boom,  the  producing 
companies  are  increasing  their  equipment  to 
an  e.xtent  that  indicates  the  substantial  pro- 

gress of  the  industry  and  foreshadows  a  large 
increase  of  output.  There  are  now  either 

completed  or  in  course  of  erection  11  stamp- 
mills  with  a  combined  capacity  of  1665  tons 
per  day.  About  175  stamps  in  all  are  now 
regularly  in  operation,  and,  if  the  plans  now 
m  hand  for  extensions  are  carried  out,  the 
number  will  be  at  least  doubled  in  the  course 

of  a  year.  The  principal  increases  under  way 
are  those  of  the  Dome,  from  40  to  100  stamps, 
the  Hollinger,  from  40  to  80,  the  Dome  Lake 
and  Porcupine  Crown, formerly  the  McEnaney, 
each  from  10  to  40.  The  Jupiter  and  Three 
Nations  will  each  bring  their  capacity  up  to 
25  stamps,  and  the  Kea  and  Hughes  will  have 
20-stamp  mills.  The  regular  4-weekly  report 
of  the  Hollinger  for  the  period  ending  June  17 
shows  profits  of  §  1 24,0 1 5,  leaving  a  surplus  of 
§34,000  over  dividend  re(iuirements.    Work- 

ing costs  have  been  reduced  to  $5'47  per  ton, 
and  further  economies  are  promised  conse- 

quent upon  successful  underground  develop- 
ment. The  winze  put  down  on  No.  1  vein 

has  reached  a  depth  of  74  ft.  below  the  300- 
ft.  level,  at  which  depth  the  gold  content  was 
well  maintained.  This  month  the  entire  work- 

ing force  was  put  on  an  8-hour  day  basis  with- 
out reduction  in  wages,  anticipating  the  oper- 

ation of  the  recent  amendm.ent  to  the  Mining 
Act,  which  comes  into  effect  in  January.  The 

Hughes  has  completed  sinking  to  the  300-ft. 
level,  at  which  depth  a  promising  vein  10  to 

12  ft.  wide  showing  free  gold  has  been  en- 
countered. Cyanidation  will  be  adopted  in 

connection  with  the  contemplated  new  mill. 
At  the  Dome  Lake  a  new  vein,  with  a  good 

showing  of  free  gold,  has  been  struck  in  cross- 
cutting  at  the  180-ft.  level.  Bush  fires,  which, 
at  the  beginning  of  the  month,  over-ran  a 
large  area  of  the  Porcupine  region,  resulted 

in  the  explosion  of  the  powder-magazine  of 
the  Pearl  Lake  mine,  causing  considerable 
damage  to  the  plant,  but  without  injury  to 
anyone.  The  Mclntyre  has  begun  sinking  on 
No.  4  and  5  shafts,  which  it  is  proposed  to  put 
down  to  about  700  feet. 

Kirkland  Lake. — This  area  is  now  the 
principal  centre  of  attraction,  owing  to  reports 
of  rich  strikes  and  the  fine  showing  made  by 
the  pioneer  mine,  the  Foster  (formerly  the 
Tough-Oakes).  The  first  clean-up  from  the 

5-stamp  mill,  after  a  month's  run,  during 
which  about  10  tons  daily  were  treated,  yielded 
350  oz.  of  gold.  The  recovery  made  by  the 
mill  was  very  poor,  as  about  $10  of  gold  per 
ton  went  into  the  tailing,  showing  that  the  ore 

cannot  be  satisfactorily  treated  by  amalgama- 
tion alone,  and  that  more  expensive  machinery 

will  be  required.  The  shaft  of  the  Foster  is 
now  down  over  170  ft.  in  about  9  in.  of  high- 
grade  ore  in  addition  to  good  milling  ore. 
Mining  men  are  flocking  into  the  district,  and 

numerous  finds  are  reported.  On  the  Burn- 
side  property,  adjoining  the  Foster,  a  surface 
vein  showing  free  gold  is  being  developed, 

and  an  ore-shoot  has  been  opened  which  is 
stated  to  be  high-grade.  The  Teck-Hughes 
has  a  shaft  down  on  No.  1  vein  for  120  ft., 

and  is  running  a  level  at  100  ft.,  and  is  sink- 
ing on  No.  2  vein,  which  makes  a  fine  show- 
ing of  free  gold.  The  Wright- Hargraves 

claims,  regarded  as  one  of  the  most  promising 
properties  in  the  district,  have  been  taken  over 
on  option  by  Burr  Cartwright  and  associates. 
The  Government  road  from  Swastika  to  the 
Kirkland  Lake  area  is  being  rapidly  pushed 
to  completion. 
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Cobalt. — The  financial  statement  of  the 
La  Rose  Consolidated  for  the  half-year  ended 
June  30  shows  gross  earnings  of  $811,588, 
expenses  $334,920,  and  net  profits  $476,968. 
After  providing  for  the  payment  of  dividends, 
$80,958  was  added  to  the  surplus.  The  total 
surplus  amounted  to  $1,831,J98,  of  which 
$1,507,562  was  in  cash.  During  June  the 
output  of  the  Nipissing  was  of  an  estimated 
net  value  of  $215,418.  TheTemiskaming  is 
in  rich  ore  at  the  bottom  of  a  winze  40  ft.  be- 

cial  proceedings  to  M.  B.  Sullivan,  of  Boston,, 
for  $300,000.  The  Silver  Cliff,  now  being 
operated  by  the  Orion  Realty  &  Investment 
Co.  of  Toronto,  cleared  $15,000  on  a  carload 
of  18  tons  of  ore  shipped  last  month,  and  will 

shortly  make  another  shipment.  The  Wett- 
laufer,  of  South  Lorrain,  has  considerably 
improved  its  position  recently,  having  on  July 
11  cash  in  hand  to  the  amount  of  $158,631, 
and  silver  in  transit  or  ready  for  shipment 
valued  at  $60,000.    Ore  development  has  not 
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Traversing  Huronitiii  conglomerate  in  the  Coniagas  mine,  Ciihalt.     The  candlestick  is  10  in.  long. 

[A.  A.  Cole 

low  the  575-ft.  level,  in  a  vein  in  the  diabase 
6  in.  wide.  Good  milling  ore  is  being  worked 
on  another  vein  at  650  ft.  A  winze  put  down 
20  ft.  from  this  level  is  in  good  ore.  The 
Seneca  Superior  has  been  put  on  a  regular 
dividend  basis  of  10%  every  two  months.  The 

company  has  shipped  975,000  oz.  since  Nov- 
ember 11  last.  The  Cochrane  is  extracting 

ore  running  between  2000  and  3000  oz.  per 
ton  from  the  200- ft.  level,  and  has  ore  blocked 
out  between  the  100  and  200-ft.  level  valued 
at  $250,000,  exclusive  of  milling  ore.  The 
Sterling  mine,  which  has  been  the  subject  of 

protracted  litigation,  has  been  sold  under  judi- 

been  satisfactory,  and  a  contract  has  been  let 
for  diamond-drilling  in  the  hope  of  discover- 

ing new  resources. 

DENVER. 

Colorado  is  still  waiting  for  a  new  mining 
district,  but  in  a  distinctly  hopeful  frame  of 
mind.  While  irrigation  enterprise  and  real 

estate  speculation  languish,  there  is  more  genu- 
ine effort  to  find  mines  in  Colorado  than  there 

has  been  for  some  years.  Platoro,  in  Conejos 
county,  contains  considerable  ore  of  low  grade. 
Whether  on  being  re-opened  the  mines  will  do 
well  is  still  uncertain,  but  the  excellent  results- 
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at  the  Stratton's  Independence,  Portland,  and 
Golden  Cycle  mines  in  the  Cripple  Creek  dis- 

trict make  the  public  much  more  ready  to  con- 
sider low-grade  mines  than  a  year  ago.     The 

second  district  that  is  beingadvertised  is  Eagle. 
Here  rich  silver  ore  was  found  last  December ; 
on  the  facts  becoming  known  there  was  a  small 
rush  and  many  claims  were  staked  on  the  snow 
last  February.     The  snow  is  now  gone  and 
prospecting  is  on  in  earnest,  there  being  50  to 
75  men  in  the  district.      There  is  only  one 

shipping  mine  as  yet,  the  Lady  Belle,  which 
has  sent  out  about  600  tons  of  silicious  ore  con 

taining  100  to  liOoz.  silver  per  ton.    The  ore 
occurs  in  a  5-ft.  bed  of  earthy  sandstone,  dip- 

ping at  a  low  angle  into  the  hill,  and  inter- 
sected by  nearly  vertical  fissures  of  no  great 

size  or  apparent  importance.    The  mineraliza- 
tion extends  from  these  fissures  into  the  sand- 

stone bed,  and,  in  places,  from  one  set  of  fis- 
sures to  another.     Dikes  of  igneous  rock  are 

known  in  the  region,  but  not  in  any  close  rela- 
tion to  the  veins.     While  the  actual  ore  as  yet 

assured  in  this  mine  is  not  large  there  seem  to 
be  good  chances  of  finding  extensions  of  the 
ore-shoot  and  even  of  other  shoots.     There  is 
a  large  area  in  which  similar  rocks  occur  and 
which   warrants  careful   prospecting.      It  is 
this  that  renders  the  find  significant,  together 
with  the  facts  that  the  ore  requires  no  milling 
and  that  the  smelters  have  been  short  of  sili- 

cious ore  since  cyanidation  became  supreme  at 
Cripple  Creek. 

The  older  districts  in  Colorado  are  doing 

better  than  might  be  supposed  from  the  woe- 
ful tales  that  have  gone  out.     Indeed,  in  the 

San  Juan  some  excellent  orebodies  have  been 

found,  and  as  intimated.  Cripple  Creek  is  turn- 
ing out  a  large  tonnage.  I  n  Gilpin  county  serious 

attention  is  being  devoted  to  pitchblende  ores 
and  in  the  German  &  Belcher  a  considerable 

body  has  been   disclosed.     Forbes    Rickard, 

who  is  in  charge,  described  the  occurrence  re- 
cently in  the  Mining  ami  Scientific  Press. 

No  shipments  have  been  made,  but  ore  is  being 
rapidly  accumulated.     If  a  sufficient  (juantity 
is  found,  it  is  planned  to  build  a  refinery  at 
Denver.   It  is  known  that  in  Austria  the  known 

deposits  are  being  rapidly  worked  out  and  the 
carnotite  deposits,   in   the    United   States  at 
least,  have  not  yielded  the  grade  of  ore  that 
was  at  first  expected.     The  field  for  pitch- 

blende would  seem,  theref<jre,  especially  good, 
though  the  Cjilpin  county  venture  is  being  fin- 

anced by  men  who  are  more  concerned  with 
the  humanitarian  aspects  of  radium  pri^duction 
than   with   adding  to   lortunes  already   suffi- 

ciently generous. 

Politics  has  got  into  the  State  School  of 
Mines  and  there  has  been  a  change  in  the  pre- 

sidency. \'ictor  C.  Alderson,  who  has  guided 
the  school  through  ten  years  or  more  of  storms, 
has  been  succeeded  by  Regis  Chauvenet,  as 
Emeritus  President,  and  Professor  Haldane 
as  acting  president.  Nothing  is  to  be  said 
against  either  of  these  gentlemen  except  the 
conditions  under  which  they  take  office.  Mr. 
Alderson  himself  succeeded  Mr.  Chauvenet 

when  the  latter's  resignation  was  forced,  and 
the  present  movement  is  an  effort  to  turn  back 
the  hands  of  the  clock.  The  Colorado  School 
of  Mines  hasdoneexcellentworkandhas grown 

with  the  years,  perhaps  never  more  rapidly 
than  while  Mr.  Alderson  was  in  charge,  but  it 

has  grown  despite  continual  factional  fights  in 
the  faculty  and  occasional  incursions  of  poli- 

tics from  outside,  as  now.  It  is  a  sorry  ex- 
ample of  how  matters  that  should  touch  pro- 

fessional pride  deeply  become  the  sport  of 
chance  and  politics.  In  Missouri  a  similar 
condition  obtains  and  the  capable  and  active 
director  of  the  School  of  Mines  at  Holla,  L. 

E.  Young,  has  just  resigned  as  an  emphatic 

protest. 
SAN    FRANCISCO. 

Quicksilver. — Reports  from  Nevada  indi- 
cate that  the  production  of  quicksilver  pro- 

mises to  become  an  important  industry.  A 

recent  dispatch  from  Mina  states  that  a  6-ft. 
lode  was  made  on  the  Booth  &  Douglas  pro- 

perty. The  recent  discoveries  are  reported  to 
have  attracted  the  attention  of  the  Standard 

Oil  Co.,  which  is  now  making  an  examination 
of  the  various  deposits.  The  most  extensive 
cinnabar  deposits  previously  discovered  were 
at  the  head  of  Iron  valley,  near  the  town  of 
Midas. 

Litigation. — The  controversy  between  the 

Tonopah  Mining  Co.and  the  Continental  Min- 
ing Co,  over  the  ownership  of  the  Buffalo  Boy 

mine  is  still  undecided.  The  Continental  com- 
pany has  been  in  possession  of  the  property 

for  six  years  and  during  that  period  has  spent 
$30,000  on  development.  This  work  has 
proved  highly  successful  and  resulted  in  the 
blocking  of  a  large  tonnage  of  $19  ore.  The 

property  was  examined  by  the  Mines  Com- 
pany of  America  about  a  year  ago  and  it  is 

stated  that  the  examining  engineers  placed  a 

value  of  :?600,000  on  it.  While  the  Con- 
tinental Mining  Co.  was  engaged  in  develop- 

ing the  property,  it  was  re-located  in  the  name 
of  a  certain  Mr.  Belford  and  notice  was  served 
on  the  superintendent  that  he  was  a  trespasser 
and  must  vacate  the  premises  at  once,  which 
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he,  of  course,  refused  to  do,  and  is  still  in  pos- 
session. While  it  seems  incredible  that  such 

a  valuable  property  should  be  held  and  devel- 
oped for  six  years  without  a  proper  title,  the 

evidence  would  indicate  that  such  is  the  case. 
Local  feeling  is  in  favour  of  the  Continental 

company,  as  it  has  held  and  developed  the  pro- 
perty in  apparent  good  faith,  even  though  its 

business  methods  may  appear  on  the  surface 
as  puerile. 

Oil. — Although  affairs  in  the  oil -fields  are 
quiet,  as  is  the  general  business  condition  else- 

where on  the  Pacific  Coast,  there  is  neverthe- 
less an  air  of  expectancy  manifest  among  the 

leaders  of  the  industry.     The  chief  topic  of 

conversation  is  the  probability  of  the  acquisi- 
tion by  the  Shell  interests  of  a  large  area  of 

proved  land  on  the   Kern   River  field.     The 
daily  press  has  printed  many  rumours  of  heavy 
buying  by  the  Shells,  and  at  one  time  it  was 
said  that  they  had  purchased  the  Associated 
Oil  Co.,  but  this  has  been  denied.     There  is 
no  room  for  doubt  that  the  Shells  are  already 

greatly  interested  in  the  possibilities  of  Cali- 
fornia and  that  they  will  become  more  so  when 

they  can  acquire  properties  that  are  up  to  their 

requirements.    At  present  they  are  doing  busi- 
ness under  the  name  of  the  American  Gaso- 

line Co.    A  number  of  distributing  stations  for 

selling  gasoline  and  distillate  have  been  estab- 
lished at  strategic  points  on  the  Coast,  and  a 

vigorous  campaign  has  been  instituted  for  the 
automobile  and  motor-truck  trade  in  competi- 

tion with  the  Standard  Union,  and  Associated 
Oil  companies.     The    immediate    result  has 
been  a  rapid  drop  in  the  price  of  gasoline,  to 
the  great  delight  of  the  motorist.  At  present  the 
price  to  consumers  is  about  14i  c.  delivered  in 
tank-wagons  in  lots  of  50  gallons  or  more,  and 
even   lower   prices  are   expected.     The  new 

pipe-line  of  the  General   Petroleum  Co.  be- 
tween the  oilfields  and  Los  Angeles  is  work- 

ing most  satisfactorily.     The  pumping  plants 

are    an    innovation.       Crank    and    fly-wheel 
Corliss-compound    condensing    engine-driven 
pumps  are  used  instead  of  the  usual  direct- 
acting  type.  The  governing  devices  have  been 
arranged  with  such  nicety  that  in  one  case  the 
engine  was  throttled  down  to  only  14  r.p.m. 
while  pumping  against  a  head  of  500  lb.  per 
sq.  in.,  which,  for  a  36-in.  stroke  engine,  is  ex- 

cellent  pump-duty.     As  an   instance   of   the 
superiority  in  steam  economy  of  the  former 

o\'er  the  latter  type,  a  direct-acting  pump  had 
been  operating  in  one  station  and  re<iuired  two 
250-h.p.  boilers  for  its  operation.     When  the 
change  to  the  Corliss,  crank,  and  fly  wheel 

pump  was  made,  one  boiler  was  shut-down 

altogether,  and  on  the  remaining  boiler  only 
one  burner  instead  of  two  was  required  to 
maintain  steam.  It  should  be  mentioned  that 

the  direct-acting  pump  displaced  was  a  duplex 
tandem-compound  condensing  type.  A  report 
is  in  circulation  that  the  General  Petroleum 
Co.  will  become  a  member  of  the  Independent 

Producers'  Agency  in  order  to  take  advantage 
of  the  organization  of  the  latter  for  marketing 
heavy  grades  of  oil.  Such  a  move  would 
strengthen  the  position  of  the  Agency  very 

greatly,  and  simplify  the  selling  and  distribut- 
ing problem  to  a  marked  degree. 

Much  interest  has  been  manifested  in  the 
announcement  that  the  Standard  Oil  Co.  is 
about  to  undertake  the  manufacture  of  gasoline 

from  casing-head  gas.  This  involves  the  com- 
pression and  condensation  of  natural  gas,  and 

produces  a  high-gravity  gasoline  suitable  for 
aeroplane  motors  or  for  blending  with  the  lower- 
grade  naphthas  for  use  in  motor-cars.  A  plant 

has  been  ordered  to  be  erected  at  the  company's 
wells  in  the  Newhall  district  and  it  is  expected 

that  other  plants  will  follow.  The  Union  Oil 
Co.  was  the  first  of  the  large  producers  to  adopt 

this  method  of  utilizing  their  natural  gas  pro- 
duction, and  is  now  erecting  a  plant  that  will 

have  a  capacity  of  8,000,000  cu.  ft.  natural 
gas  per  day  from  which  8000  gal.  gasoline  will 
be  produced.  Many  smaller  companies  are 
engaged  in  producing  gasoline  by  this  method, 
the  daily  output  from  the  Santa  Maria  field 
being  from  4500  to  5000  gal.  per  day,  and  that 
of  the  Fullerton  field  4000  gal.  per  day.  The 
new  refinery  for  the  Associated  Oil  Co.,  one 

of  the  Southern  Pacific  Co.'s  subsidiaries,  is 
nearing  completion,  and  this  company  to 
strengthen  its  position  has  just  purchased  the 

Monarch  Refining  Co.'s  plant  at  Oakland. 
Mexico. — The  recall  of  Ambassador  Henry 

Lane  Wilson  from  Mexico  City  to  attend  a 

diplomatic  conference  at  Washington  furnishes 
new  material  for  thought  in  the  Mexican  situ- 

ation and  the  American  investors  in  Mexican 

properties  will  anxiously  await  the  result  of 
the  conference,  to  be  held  in  the  latter  part  of 
the  month.  While  this  is  not  the  first  time 

that  Mr.  W^ilson  has  been  summoned  to  Wash- 
ington regarding  Mexican  affairs,  it  is  believed 

that  the  present  visit  will  result  in  either  a 
recognition  of  the  Huerta  administration  or 
an  official  statement  of  the  attitude  and  inten- 

tions of  the  United  States  Government  toward 
Mexico.  That  conditions  in  Mexico  are  not 

improving  is  well  known  to  everyone  who  has 

kept  in  touch  with  the  situation,  and  it  is  gen- 
erally believed  that  Mexico  will  be  forced  to 

look  for  outside  assistance  in  the  settlement  of 
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her  domestic  affairs.  It  is  to  be  noted  that 

the  anti-American  sentiment,  so  frequently 
voiced  by  the  Mexican  press  in  the  past,  has 
about  died  out  completely  and  the  better  ele- 

ment, having  tired  of  seeing  their  country  laid 
waste  by  brigandage  and  appreciating  the  in- 

ability of  the  Government  to  cope  with  the 
situation,  will  welcome  almost  any  solution 
that  will  restore  peace.  The  Huerta  adminis- 

tration has  proved  a  failure  from  every  stand- 
point. Although  apparently  an  effort  has  been 

made  with  the  facilities  available  to  restore 

peace,  the  iron  hand  of  the  military  has  been 
so  stayed  by  lack  of  funds  and  men  that  it  has 

not  been  possible  to  accomplish  anything  to- 
ward the  establishment  of  peace,  even  though 

the  intentions  have  been  the  best.  Madero 

came  into  power  under  the  most  auspicious 
circumstances  and  failed  ;  Huerta  was  looked 
upon  by  the  mass  of  the  people  as  being  the 
man  of  the  hour  who  could  unite  the  dissent- 

ing factions  and  restore  peace,  but  he  also  has 
failed  ;  Felix  Diaz  has  incurred  the  animosity 
of  the  whole  of  the  North  and  is  impossible 

as  Huerta's  successor.  It  appears  that  Mexico 
is  lacking  in  presidential  material  and  there  is 
no  one  in  sight  who  can  step  into  the  place 
of  Porfirio  Diaz. 

YORK. 

two  months  of 

NEW 

Copper. — After  over  two  montns  ot  m- 
activity  the  copper  market  in  New  York  de- 

veloped sudden  activity  at  the  middle  of  July 
and  within  a  week  over  100,000,000  lb.  of  the 
metal  changed  hands.  Quotations  had  been 
shrinking  steadily,  though  few  sales  were 

made  for  the  past  two  months,  and  buying  be- 
gan at  14h  c,  the  price  advancing  to  14^  c. 

Most  of  the  buying  was  for  export,  few 
domestic  consumers  having  come  into  the 
market  on  any  large  scale  before  the  end  of 
July.  Under  ordinary  circumstances  such 
active  buying  would  have  caused  a  greater 
advance  in  prices,  but  the  business  outlook  in 
America  is  still  dull.  The  tariff  bill  has  not 

yet  been  passed,  nor  the  currency  bill,  the 

summer  is  normally  a  dull  time,  and  the  mov- 
ing of  the  crops  in  the  autumn  produces  every 

year  a  little  crisis  in  business  affairs,  for  the 
harvesting,  sale,  and  shipping  of  the  crops 
calls  for  a  tremendous  amount  of  ready  cash, 
compelling  other  business  to  give  way.  Early 

each  summer  bankers  begin  to  restrict  time- 
loans  in  order  to  increase  their  liquid  reserves. 
The  summer  and  early  autumn  therefore  is  fa- 

vourable to  speculation,  for  call  money  is  plen- 
tiful, but  rather  dull  for  general  business.  There 

is  no  speculation   in  copper  in   New   York, 

hence  it  seems  scarcely  likely  that  there  will 
be  any  marked  advance  in  the  price  of  copper 
before  the  autumn  at  least,  unless  the  Michi- 

gan strike  should  be  a  protracted  one.  Statis- 
tics for  the  first  half  of  the  year  are  now 

available.  Production  during  that  period  is 
reported  as  809,194,026  lb.,  and  deliveries  as 
861,692,002  lb.,  corresponding  to  a  shrinkage 
in  stocks  of  over  52,000,000  lb.  Although 
European  stocks  also  show  a  decrease  during 

Bringing  Ore  to  a  mill  near  Parral,  Mexico. 

the  same  period,  consumers  are  evidently  of 
the  belief  that  statistics  can  be  made  to  prove 
anything,  and  have  exhibited  no  anxiety  to 
secure  part  of  the  shrinking  visible  supply. 
The  copper  statistics  merely  give  a  sort  of 
cross-section  through  the  copper  situation, 
showing  the  relations  existing  at  that  point, 

namely,  the  output  of  the  refineries,  the  de- 
liveries to  the  trade,  and  exports.  How  much 

blister  the  smelters  have  in  their  yards,  how 
much  is  in  transit,  and  how  much  is  piled  at 
the  refineries  is  quite  another  affair,  of  which 
no  one  knows  any  more  than  they  can  know 
how  much  electrolytic  copper  is  stored  in  the 
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yards  and  warehouses  of  consumers.  Evi- 
dently the  metal-users  are  relying  on  the  fact 

that  they  are  continually  hearing  of  the  de- 
velopment of  big  new  copper  properties  but 

never  of  the  shutting-down  of  any,  and  have 
faith  to  believe  that  copper  will  be  available 
to  meet  their  needs,  whatever  statistics  may 
say. 

Chuquicamata.  —  Last  month  I  gave 
some  details  of  progress  at  the  new  copper 
mine  at  Chuquicamata,  in  Chile.  Like  all 
American  mines,  it  makes  it  debut  with  a  well 
developed  lawsuit  attached,  though  in  this 
case  the  controversy  is  over  promotion  profits 
instead  of  the  ownership  of  orebodies.  Louis 
Ross  IS  suing  A.  C.  Burrage  in  Boston  for 
S2,500,000,  being  a  10%  interest  in  the 
§25,000,000  worth  of  Chile  Copper  Co.  stock 
which  Burrage  received  for  his  share  in  the 
development  and  organization  of  the  property. 
Ross  claims  that  Burrage  engaged  him  to  do 
exploratory  work  and  to  secure  options  on  the 
properties  for  a  consideration  of  $500  per 
month,  travelling  expenses,  and  5%  of  the 

common  stock  allotment  as  promoter's  profits. 
Burrage  claims  that  Ross  was  to  receive  5% 
of  the  stock  of  one  of  the  companies  formed, 
or  else  SI 00,000  in  cash,  and  that  the  $100,000 
was  oflfered  to  Ross,  who  refused  to  accept  it, 

on  May  6.  Burrage  claims  that  the  Guggen- 
heims  refused  to  have  anyone  else  except  him- 

self associated  with  them  in  the  deal.  Daniel 

Guggenheim  and  Pope  Yeatman  have  been 
called  upon  to  testify  and  the  case  promises 
to  be  as  protracted  as  the  Old  Dominion  suit, 
which  has  become  almost  as  much  of  a  Bos- 

ton institution  as  the  sacred  codfish.  The 

Braden,  another  Guggenheim  copper  mine  in 
Chile,  has  so  far  been  making  a  rather  poor 
showing,  as  the  recovery  in  the  mills  has  not 

been  good,  and  progress  in  equipping  the  pro- 
perty has  been  rather  slow.  The  outlook  has 

recently  considerably  improved,  as  the  mill 
report  for  June  was  the  best  for  any  month  to 
date.  The  two  mills  treated  61,127  tons  of 

ore,  with  a  68*2%  recovery,  producing  1 ,800,000 
lb.  of  copper.  The  Hardinge  mills,  which 

are  to  be  used  to  re-grind  the  tailing  before 
sending  it  to  the  Minerals  Separation  plant, 
are  rapidly  being  installed  and  by  the  end  of 
this  summer  the  management  hopes  to  have 
each  of  the  two  concentrators  handling  3000 
tons  per  day.  Only  about  two-thirds  of  the 
tonnage  now  goes  to  the  flotation  plant  be- 

cause of  lack  of  re-grinding  capacity.  When 
all  the  tailing  is  subjected  to  flotation  there 
should  be  a  further  improvement  in  recovery, 
70  to  75%  being  hoped  for.     Pope  Yeatman, 

the  consulting  engineer,  has  recently  re-calcu- 
lated the  ore  reserves  as  exposed  in  recent  de- 

velopment work,  and  finds  there  is  16,660,760 

tons  of  developed  ore,  averaging  2'65%  copper, 
8,749,444 tonsof  probable  ore, averaging  2'63% 
copper,  and  18,742,033  tons  of  possible  ore, 

averaging  2'6 1%  copper.  The  superintendent, 
Robert  Marsh  Jr.,  ventures  the  prediction  that 
60,000,000  tons,  containing  2i%  copper,  will 
ultimately  be  developed.  Two  blast  furnaces, 
46  by  180  in.,  are  now  in  operation,  and  also 
two  Peirce-Smith  basic  converters.  The 

electric-power  station  has  recently  been  com- 
pleted and  the  leaching  experiments  which 

have  been  held  in  abeyance  because  of  short- 
age of  electric  power  will  now  be  started. 

Lake  Superior. — The  threatened  strike  in 

the  '  copper  country,'  as  the  Keeweenaw  pen- 
insula of  Michigan  is  often  called,  has  come 

at  last ;  twenty  mines  in  four  counties  shut- 
down on  July  22,  somewhere  between  15,000 

and  20,000  men  having  quit  work.  The 
miners  are  demanding  higher  wages  and 

shorter  hours,  but  the  real  issue  is  the  recog- 
nition of  the  Western  Federation  of  Miners, 

though  less  than  one-quarter  of  the  men 
affected  belong  to  the  Federation.  The  oper- 

ators are  strongly  against  recognition  of  the 
union,  and  with  copper  at  14i  c.  are  likely  to 
make  a  vigorous  fight.  It  is  to  be  hoped  that 
they  may  succeed,  for  the  Federation  failed  to 
secure  recognition  in  the  Black  Hills  a  couple 
of  years  ago  and  lost  its  fight  in  Utah  last 
year.  A  third  defeat  would  be  something  like 
a  coup  de  grace.  Such  an  outcome  is  devoutly 
to  be  wished  for,  for  the  Western  Federation 
has  stood  for  terrorism  and  anarchy  for  twenty 

years.  The  rank  and  file  of  working  miners 
are  decent  and  law-abiding  and  if  they  could 
rid  themselves  of  the  law-breaking  coterie 
which  has  secured  domination  in  their  affairs, 

they  would  be  much  better  off.  The  labour 
situation  in  America  presents  serious  economic 
problems.  Recently  Congress  passed  an  act 

exempting  labour  organizations  and  farmers' 
associations  from  the  provisions  of  the  Sher- 

man anti-trust  act.  This  was  passed  as  a  re- 
sult of  the  insistence  of  the  Federation  of 

Labor,  and  its  action  is  significant  of  its  atti- 
tude toward  law  and  justice.  Labor-unions 

represent  a  force  for  the  intelligent  and  fair 
adjustment  of  industrial  relations,  but  when 
they  demand  immunity  from  the  restrictions 
governing  other  industrial  organizations,  they 
troad  on  dangerous  ground. 

Mexico. —  During  the  last  week  in  July  an 

added  fillip  was  given  to  the  Mexican  situa- 
tion by  the  shooting  of  a  United  States  immi- 
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gration  inspector  in  Juarez  and  the  capture  and 
announced  determination  to  execute  Charles 
J.  Biesel,  general  manager  for  the  Mines  Co. 
of  America,  and  Bernard  MacDonald.  Mr. 

Biesel  had  gone  to  one  of  his  company's  pro- 
perties and  arranged  to  ship  out  a  consider- 

able amount  of  silver  bulHon  which  had  ac- 

cumulated there.  After  having  arranged  to 
pay  the  bullion-tax  to  the  Carranza  govern- 

ment, which  is  in  control  at  that  point,  he  was 
arrested  by  Huerta  government  officials  on  a 
charge  of  conspiracy  to  defraud  the  Govern- 

ment. The  American  administration  was  at 
last  galvanized  into  activity  and  made  such 
vigorous  representations  that  even  the  present 

Government  troops  are  pursuing  the  rebel 
forces  and  bandits  relentlessly  and  persistently 
at  all  points.  In  the  south.  General  Robles 

is  conducting  a  closing-in  campaign  round  the 
Zapata  hordes.  At  El  Oro  and  Pachuca, 
there  has  been  no  cessation  of  work,  and  no 
interference  of  any  kind. 

Mining. — There  is  a  little  excitement  re- 
garding the  smallness  of  the  profit  of  the  Santa 

Gertrudis.  By  some  it  is  said  that  the  mine 
is  opening  up  in  depth  better  than  ever  ;  others 
say  that  this  is  not  so,  while  a  further  rumour 

goes  to  the  effect  that  the  company  has  pur- 
posely kept  down  its  output  owing  to  political 

conditions.      In  any  case,  the  lack  of  reliable 

THE  NATIONAL  PALACE,   IN   MEXICO   CITY,   DURING    THE   LAST  DAYS    OF    THE  MADEHO   REGIME. 

so-called  government  of  Mexico  was  impelled 
to  respect  them.  Henry  L.  Wilson,  the  am- 

bassador at  Mexico  City,  has  been  recalled  to 
Washington  to  report  on  the  situation.  His 
course  of  action  seems  to  have  met  with  marked 

disfavour,  and  there  is  every  evidence  that  he 
will  not  be  returned  to  his  post.  The  relative 
desirability  of  intervention  and  mediation  are 
supposedly  being  discussed  at  Washington  and 
there  is  good  prospect  of  a  vigorous  and 
thoughtful  policy  in  regard  to  Mexican  affairs 
being  followed  in  the  future. 

MEXICO. 

Political. — According  to  the  latest  reports, 
the  Huerta  government  is  gradually  wearing 
down  the  rebels.  Monclova,  in  Coahuila,  the 

headquarters  of  the  Carranzistas,  was  cap- 
tured by  the  Federal  troops  after  severe  fight- 

ing on  July  11,  and,  according  to  reports,  the 
2—4 

official  news  is  to  be  deprecated.  The  La 
Blanca  is  going  ahead  steadily,  and  its  profit 
last  month  (June)  is  said  to  be  over  ̂ 15,000, 
which  after  putting  aside  sufficient  for  its  or- 

dinary dividends  would  leave  ̂ 7000  to  go  for- 
ward. It  is  stated  that  the  board  of  directors 

of  the  San  Rafael  company  has  been  changed, 
and  the  share  in  profits  formerly  pertaining  to 
the  directors  has  been  reduced  one-half.  It 
is  stated  that  the  Natividad  Company  (Oax- 
aca)  is  now  nearly  out  of  debt,  and  the  price 
of  the  shares  remains  very  firm.  Rumour  has 
it  that  the  staff  of  Goerz  &  Co.  at  the  La  Fe 

mine  has  been  reduced,  owing  to  uncertainty 
of  obtaining  supplies,  and  if  this  is  true,  it  will 
mean  that  there  will  be  considerable  delay  in 
the  completion  of  the  new  reduction  works. 
Messrs.  Denny  Bros.,  for  the  Selected  Mines 

of  Mexico,  have  started  active  shaft-sinking 
operations    on  the   Ohio-Trinidad    properties 
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near  the  La  Blanca  mine,  and  on  July  10  the 

shaft  had  reached  a  depth  of  47  ft.  All  ar- 
rangements for  the  erection  of  a  new  head- 

gear have  been  completed,  and  a  hoist  and  air- 
compressor  are  being  installed  almost  imme- 

diately. The  results  of  shaft-sinking  on  this 
property  are  being  anticipated  with  consider- 

able interest  locally.  The  same  firm  is  also 
engaged  in  unwatering  and  valuing  the  famous 
old  Concepcion  de  Borda  mine  in  the  El  Oro 
district ;  while  the  adjoining  property,  the 
Borda  Antigua,  is  being  valued  and  opened  up 
by  the  Dos  Estrellas  company. 

Condition  of  exchange  is  very  bad,  and 
raises  some  doubt  as  to  the  ;^14,000,000  still 

to  come  on  the  ̂ 20,000,000  loan,  and  if  ex- 
change continues  bad,  it  will  give  rise  to  the 

suspicion  that  the  said  ̂ 14,000,000  is  in  jeop- 
ardy. There  is  little  doubt  that,  given  the 

proper  financial  support  and  recognition  by 
the  United  States,  the  present  Government 
will  succeed  in  pacifying  the  country  within  a 
few  months. 

CAMBORNE. 

Clayworkers'   Strike. — I    have   referred 
from  time  to  time  during  the  past  few  months 
to  the  restlessness  of  the  clayworkers  in  the 
Mid-Cornwall  area.     This  restlessness  has  at 
last  culminated  in  a  general  strike,  which  has 

been  successfully  engineered  by  the  Workers' 
Union,  a  body  which,  in  other  parts  of  the 
country,  consists  chiefly  of  general  labourers. 

Although  probably  not  more   than  one-third 
of  the  men  were  members  of  the  union  at  the 
time  the  strike  was  declared,  they  were  able 
by  methods,  not  always  peaceful,  to  persuade 

the  non-unionists  to  '  down  tools,'  and  today 
the  union  is  able  to  declare  that  all  the  pits 
are  idle.      A   strike  of  this   magnitude  is  a 

novelty  in  Cornwall,  where  the  trade-union 
movement  has  made  little  headway.     So  far 
as  I  can  judge,  had  the  owners  redressed  the 

men's  legitimate  grievances  when  appealed  to 
nine  months  ago,  the  effort  to  establish  the 

Workers'   Union   in   the  clay  district   would 
never   have    been    successful.     The  masters 

made  the  mistake  of  practically  ignoring  the 
claims  of  the  men,  claims  which   most  out- 

siders think  were  not  unreasonable.    Now  the 
demand   is   made   (l)   for  recognition  of  the 
union,  (2)  a  minimum  wage  of  25  shillings  per 
week,  and  (3)  the  re-instatement  of  all   the 
strikers  to  their  old  positions.     The  owners 
have  combined  to  particularly  resist  the  re- 

cognition of  the  union,  and  they  are  firm  on 

this  point.     .'\s  so  small  a  proportion  of  the 
men  are  eligible  for  strike  pay,  it  is  doubtful 

whether  they  will  be  able  to  stand  firm  for 
long.  Hence  the  owners  have  so  far  declined 
all  overtures  for  arbitration  by  the  Board  of 

Trade,  which  offered  the  services  of  that  suc- 
cessful negotiator.  Sir  George  Askwith.  I  fancy 

the  owners  will  win  on  this  occasion,  but  an  , 
increase  in  the  wages  of  these  men  has  got  to 
come  sooner  or  later.  It  is  an  industry  in 
which  handsome  profits  have  been  and  are 
being  made,  and  in  view  of  the  increased  cost 
of  living,  the  men  are  fairly  entitled  to  a  wage 
that  will  enable  them  and  their  families  to  live 
in  moderate  comfort.  Even  25s.  per  week  is 
not  outrageously  munificent,  but  it  is  evident 
that  the  men  now  on  strike  would  accept  less. 

Under  the  circumstances,  their  services  war- 
rant more  than  the  20s.  to  22s.  per  week  now 

generally  paid. 

Wheal  Kitty  &  Penhalls  United.— This 
St.  Agnes  property,  controlled  by  that  veteran 
enthusiast  on  all  things  Cornish,  J.  H.  Collins, 

made  a  profit  of  ̂ 532  for  the  half-year  ended 
June  30  last.  The  average  yield  showed  a 

slight  increase  from  22"  16  lb.  to  24"5  lb.  black 
tin  per  ton,  but  on  the  other  hand,  the  work- 

ing cost  was  up  2s.  per  ton  (being  now  27s. 

3'8d.),  while  the  average  price  realized  for  the 
company's  black  tin  was  down  £^.  5s.  per 
ton.  The  tonnage  stamped  was  6804  and  the 
yield  74|  tons  of  black  tin.  The  development 

footage  was  down  considerably.  In  this  dis- 
trict, a  decline  in  development  work  is  a  fea- 

ture one  does  not  care  to  see,  for  the  lodes 
are  bunchy.  It  is  satisfactory  to  note  that 
the  bottom  of  the  mine  has  of  late  consider- 

ably improved,  and  already  this  improvement 
has  shown  itself  in  increased  sales. 

Levant. — At  this  famous  mine  at  St.  Just, 
so  well  known  to  the  general  public  because 
some  of  its  levels  are  driven  under  the  sea,  a 

profit  of  £1187  was  made  for  the  sixteen 
weeks  ended  July  5  last,  and  although  this  is 
a  fall  as  compared  with  the  previous  period  of 
;^564,  the  reduction  is  more  than  accounted 

for  by  the  fact  that  while  16  weeks'  expense 
was  charged,  only  14  weeks  tin  production 
was  credited.  The  average  produce  was  30  lb. 
black  tin  per  ton,  which  is  slightly  higher  than 
last  time.  A  dividend  of  7s.  6d.  per  share, 

absorbing  ir883,  was  declared,  and  a  sum  car- 
ried forward  of  £6t69.  The  meeting  of  share- 

holders was  chiefly  notable  for  the  speech  of 
Francis  Oats  (of  I)e  Beers  fame),  who  is  the 
largest  shareholder.  The  lease  of  the  property 

expires  in  a  year  or  two,  and  the  '  lords  '  ap- pear loth  to  renew,  without  exacting  higher 
royalties  and  insisting  on  a  large  development 

scheme.     It   would   appear   from   Mr.   Oats' 
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speech  that  another  party  is  offering  better 
terms,  but  he  made  it  clear  that  the  present 
company  was  not  prepared  to  enter  into  any 
competition  in  this  matter.  The  shareholders 
are  wilHng  to  take  a  renewal  of  the  lease  on 
the  same  terms  as  the  existing  one,  and  to 
spend  a  large  sum,  probably  not  less  than 
^10,000,  on  development,  but  as  Mr.  Oats 
pointed  out,  he  is  indifferent  whether  the  lease 
is  renewed  or  not.  If  they  were  turned  out, 
the  reserve  fund  would  be  available  for  dis- 

tribution, and  also  the  amount  received  for  the 
sale  of  the  machinery ;  while  on  the  other 
hand  he  was  confident  that  it  would  be  a  long 
while  before  the  fresh  money  put  into  the 
mine  would  be  regained.  The  miners  of  the 
district  must  have  heard  with  satisfaction  that 

the  present  company  is  prepared  to  allow  any 
new  people  to  take  over  the  machinery  at 
valuation,  and  start  work,  so  that  when  one 
company  ends,  the  other  begins.  Another 
announcement  of  interest  was  one  indicating 
that  if  the  lease  was  renewed,  limited  liability 
would  be  adopted.  The  present  company  is 
the  last  of  any  importance  working  under  the 

cost-book  system,  and  Cornishmen  generally 
will  view  with  regret  the  disappearance  of  a 
system,  which,  while  not  suitable  for  large 
undertakings  with  scattered  shareholders,  has 
many  advantages  over  limited  liability,  not 
the  least  being  the  lower  administration  cost. 

Cornish  Tin  Sands,  Ltd, — This  company 
was  formed  some  time  since  to  work  the  tin 
sands  at  the  mouth  of  the  Red  river,  and  after 
investigations  had  been  made,  a  plant,  equal 
to  dealing  with  200  tons  daily,  was  ordered. 
Part  of  it  has  since  been  delivered.  It  will 

be  operated  by  electrical  power  supplied  by 
the  Cornish  Electric  Power  Co.  The  method 

of  treatment  will  be  to  pump  the  sand  to  the 
top  floor  of  the  treatment  shed  and  then  pass 
it  directly  over  Record  tables,  from  which  it 
will  go  to  grinding  pans.  The  concentrate 
will  be  roasted  and  passed  over  Frue  vanners. 
It  is  anticipated  that  operations  on  this  scale 
will  commence  in  October  next,  and  in  the 
meantime  the  small  plant  of  the  late  owners 
is  being  operated. 

Dolcoath. —  A  reduction  in  the  tonnage 
milled  of  2327  tons,  a  fall  in  the  produce  of  2 
lb.  per  ton,  a  decrease  in  the  sale  of  black  tin 
of  81  tons,  and  a  lower  price  of  about  ̂ 3  per 
ton  of  concentrate  sold,  have  had  the  effect  of 
curtailing  the  proposed  dividend  for  the  six 
months  ended  June  30  last  to  Is.  per  share 
against  Is.  6d.  for  the  previous  half-year.  It 
is  however  stated  that  the  long  looked-for  im- 

provement in  the  bottom  of  the  mine  around 

the  Williams  shaft  has  at  last  taken  place,  and 

while  it  is  yet  early  to  speak  with  any  confid- 
ence, this  improvement  has  already  had  a 

marked  effect  on  the  price  of  the  shares,  which 
for  some  time  past  have  been  depressed.  The 
half-yearly  meeting  is  shortly  to  be  held,  and 
news  of  the  discovery  will  then  be  given. 

Geevor  Tin  Mines. — This  St.  Just  pro- 
perty continues  to  develop  well,  and  it  is 

officially  reported  that  ore  sufficient  to  supply 
100  tons  per  day  for  approximately  four  years 
has  been  proved.  The  new  mill  has  been 
running  for  four  months,  and  the  production 
is  now  30  tons  of  black  tin  per  four  weeks, 
which  equals  a  recovery  of  about  27  lb.  per 
ton  of  ore  milled.  If  this  average  is  main- 

tained, there  should  be  a  fair  margin  of  profit 
at  present  prices. 

East  Cornwall. — It  is  interesting  to  note 
that  the  South  Mount  Boppy  Co.  has  under- 

taken the  development  of  the  Carpuan,  Bow- 
den,  and  Bury  Down  setts,  situated  at  St. 
Neot,  and  comprising  an  area  of  360  acres, 
with  a  length  of  nearly  one  mile  on  the  line 
of  the  lode.  In  the  Bury  Down  sett,  four 
well  defined  lodes  have  been  proved  by  means 
of  pits  and  trenches,  and  all  show  traces  of 
tin.  On  the  Bowden  sett,  a  pit  has  been  sunk 
in  a  6-ft.  lode  which  assays  12  lb.  black  tin 
per  ton,  while  the  leader  in  the  same  lode  on 
the  Carpuan  section  of  the  property  gave  by 
vanning  24  lb.  per  ton  over  a  width  of  2  ft. 
The  setts  have  been  examined  by  Josiah 
Paull,  of  South  Crofty,  whose  report  was 
sufficiently  favourable  to  warrant  the  company 

spending  ;^2000  on  their  development. 
At  Phoenix,  near  Liskeard,  good  progress 

is  being  made  with  the  main  cross-cut  south 
at  the  1193-ft.  level,  which  is  being  driven  to 
intersect  the  lode  under  the  old  mine.  Two 
winzes  sunk  in  the  bottom  of  the  old  mine 

have  given  excellent  assay-values. 
Unwatering  Old  Mines.  —  Matters  at 

Condurrow  seem  to  be  at  a  standstill,  and 

while  negotiations  are  going  on  for  the  pro- 
vision of  further  capital  to  drain  the  mine  to 

the  bottom  and  develop  it,  the  debenture  hold- 
ers are  providing  the  money  to  keep  the  pump- 
ing engine  at  work.  At  Peevor  United,  the 

Cornish  pump  has  just  commenced  work,  and 
the  progress  of  the  draining  operations  will  be 
watched  with  interest.  At  Killifreth,  good 

progress  is  being  made  with  the  erection  of 
the  pumping  and  winding  plants.  The  shaft 
has  been  cleared  and  timbered  to  adit,  which 
has  also  been  cleared.  In  addition  to  the 

Cornish  pump,  it  is  proposed  to  use  bailing 
tanks  to  drain  the  mine. 
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PERSONAL 
F.  W.  Armstrong  has  gone  to  Northern 

Nigeria. 
G.  Percy  Ashmore  sailed  for  Newfound- 

land on  August  2  by  the  Mcgantic. 

J.  H.  Batcheller  has  resigned  as  metal- 
lurgist to  the  Tomboy  Gold  Mines  company. 

H.  Bertr.\M  Bateman  is  in  Portuguese 
East  Africa. 

J.  |.  Bristol  has  returned  to  the  Abbontia- 
koon  mine  from  Keno,  Nevada. 
Walter  Broadbridge  has  returned  from 

a  visit  to  the  Nevada  Consolidated  Copper 
Mines. 

A.  H.  Bromly  has  returned  after  an  ab- 
sence of  10  years  in  Mexico. 

WiLLL\M  Caldek  is  the  new  president  of 
the  South  African  Institute  of  Engineers. 
Donald  F.  Campbell  was  at  Liege  a 

week  ago. 
J.  Parke  Channing  has  been  at  Butte, 

Montana. 

C.  W.  Chater  has  returned  to  England 
from  Northern  Nigeria. 

H.  O.  Crighton  has  terminated  his  agree- 
ment with  the  Nigerian  Tin  Corporation,  and 

is  now  in  England. 
George  E.  Parish  has  left  British  Col- 

umbia, and  is  now  at  New  York. 

Rowland  C.  Feilding  has  joined  the 
board  of  the  Olekma  &  Vitim  (Lena)  Gold 

Syndicate. 
J.  H.  Fennell  has  returned  from  North- 

ern Nigeria. 
Donald  F.  Foster  has  left  London  on 

his  return  to  West  Africa. 

R.  M.  Geppert  is  examining  copper  de- 
posits in  Greenland. 

Andre  P.  Griffiths  has  been  appointed 
general  manager  of  the  Dos  Estrellas  mine,  at 
El  Oro,  Mexico. 

E.  M.  Hamilton  has  gone  to  Salvador  for 
the  Butters  Salvador  Mines. 

H.  W.  Hardinge  has  been  at  St.  Peters- 
burg. 

J.  A.  Leo  Henderson  has  taken  offices 
at  Worcester  House,  Walbrook,  E.C. 

C.  S.  Herzig  sailed  for  New  York  on  July 
23,  on  his  way  to  Oklahoma. 

H.  Lancaster  Hobbs  hasgoneto  Portugal 
on  behalf  of  Bruce  Marriott  &  Co. 

S.  Ramplen  Jones  is  home  from  Perak, 
in  the  Malay  States. 

H.  I.  Keen  is  at  Chicago. 

W.  J.  Loking  has  returned  from  Burma 
and  Australia. 

Francis  Church  Lincoln  has  been  ap- 
pointed resident  engineer  for  the  Bolivian 

Development  and  Exploitation  Company, 
with  headquarters  at  La  Paz. 

A.  C.  LUDLUM  returned  to  New  York  on 

the  Imperator. 
J.  W.  Newbery  has  returned  from  the 

Gold  Coast. 
Horace  G.  Nichols  has  sailed  for  New 

York  on  his  way  to  Idaho. 
R.  G.  Pearson,  lately  at  Ipoh,  Malay 

States,  is  now  at  Naraguta,  Nigeria. 
W.  Pellew  Harvey  has  returned  from 

the  Great  Cobar  mine.  New  South  Wales. 

^^'ALTER  G.  Perkins  is  now  consulting 
metallurgist  to  the  Spassky  Copper  Mine,  Ltd. 

F.  Danvers  Power  is  coming  from  Syd- 
ney to  London  by  way  of  Borneo,  Hong  Kong, 

and  Japan. 
Gerald  Pudsey  is  manager  of  the  Mill 

Close  lead  mines,  Derbyshire. 
Stuart  L.  Rawlings  is  in  London  from 

San  Francisco. 
J.    H.    Rich    is   general    manager   of   the 

Tronoh,  in  the  Malay  States,  in  succession  to 
Harry  D.  Griffiths,  resigned. 

,   H.   M.    Ridge  has  returned  from  a  pro- 
fessional visit  to  Croatia. 

Alexander  Richardson  has  been  elected 

president  of  the  Chemical,  Metallurgical,  & 
Mining  Society  of  South  Africa. 
Reginald  W.  Robinson  is  home  from 

the  Rand. 

F.  Percy  Rolfe  has  left  the  Consolidated 

Langlaagte,  and  is  now  manager  for  the  Peach 

Tree  Syndicate  at  Pilgrim's  Rest. 
John  Shields  is  here  from  Rio  Tinto. 
K.  M.  Simpson,  from  Reno,  Nevada,  was 

in  London  recently. 

J.  B.  Tyrrell  was  recently  in  northern 

Quebec. E.  J.  VallenTINE  is  returning  from  the 
Malay  States  on  a  holiday. 
Ernest  Williams  has  spent  several 

weeks  at  St.  Petersburg. 

H.  C.  W'lLMOT  has  resigned  as  superin- 
tendent for  the  Colorado  Mining  Co.,  in  the 

Philippine  Islands,  and  is  now  manager  for  the 
Syndicate  Mining  Co.,  on  an  adjoining  pro- 

perty. Herbert  C.  Woolmkr,  general  manager 

of  the  Spassky  Copper  Mine,  will  hereafter 
make  his  headquarters  at  Moscow. 

George  J.  Young  has  been  appointed 
professor  of  mining  and  metallurgy  in  the 
University  of  Minnesota. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and  to  discuss 
other  subjects  of  general  technical  interest. 

Specialists. 
The  Editor : 

Sir — Two  letters  in  your  June  issue  suggest 
criticism  from  a  similar  point  of  view.  Mr. 
A.  W.  Allen  protests  against  the  mining  engi- 

neer assuming  to  advise  as  to  metallurgical 
questions,  for  the  solution  of  which  he  is  not 
qualified  by  experience  and  training.  Mr.  F. 

E.  B.  Fripp  considers  that  the  "administra- 
tive engineer,"  a  term  apparently  intended  to 

be  synonymous  with  "  mine  manager,"  ne- 
cessarily tends  to  "  lose  the  faculty  for  fore- 

casting uncertainties,  and  for  giving  a  true 
proportion  to  the  possibilities,  or  lack  of  them, 

in  any  given  deposit,"  and  should  therefore 
confine  himself  to  turning  'ore-in-sight'  (what- 

ever that  may  be)  "  into  the  best  marketable 
form,  at  the  least  cost." 

Both  of  your  correspondents  write  from  the 
standpoint  of  the  specialist.  They  leave  a 
rather  depressingly  confined  field  for  the  ener- 

gies of  the  general  practitioner. 

Granting  fully  the  pre-eminence  of,  and 
necessity  for,  the  specialist,  when  it  comes  to 
the  detailed  planning  of  his  special  work,  is  it 
not  the  fact  that  the  very  concentration  of  in- 

terest and  experience  which  create  his  value 
tend  to  make  him  take  a  dangerously  narrow 
view  ?  In  considering  at  the  outset  the  treat- 

ment of  a  given  ore,  for  instance,  is  not  the 
mining  engineer  of  broad  training  just  as  likely 
to  start  on  the  right  track  as  the  metallurgist, 
who  may  be  a  specialist  in  just  the  wrong 
field  ?  Is  the  general  practitioner  likely  to 
lead  his  clients  further  astray  than  the  cyanide 
specialist  who  happens  to  be  called  upon  to 
advise  on  the  treatment  of  an  ore  which  ulti- 

mately proves  to  be  suited  only  for  smelting, 
or  vice  versa  ?  I  submit  as  the  answer  that 
the  general  practitioner,  if  he  is  honest  and 
knows  his  business,  will  call  in  the  specialist 
indicated  as  particularly  qualified  to  solve  the 
problem.  But  somebody  has  to  select  the 
specialist  :  which  involves  the  choice  of  the 
direction  in  which  the  investigation  is  to  start. 

The  all-round  mining  engineer  is  likely,  all 
things  considered,  to  be  the  safest  guide  at 
this  stage. 

As  to  Mr.  Fripp's  contention,  there  are 
doubtless  some  mines  in  which  the  manager's 
business  is  merely  to  turn  'ore-in-sight'  intc 

money.  But  a  mine  manager  who  lacked  the 
faculty  for  forecasting  uncertainties,  or  seeing 
the  possibilities  or  absence  of  them,  in  his 
mine,  would  surely  lack  the  most  essential 
part  of  his  equipment.  Personally,  I  think 
that  no  engineer  without  experience  as  a  man- 

ager can  ever  be  entirely  qualified  to  examine 
mines  (although  I  admit  there  are  some  strik- 

ing cases  which  appear  to  indicate  the  con- 
trary), for  the  reason  that  he  must  find  it  more 

difficult  to  appreciate  the  commercial  condi- 
tions on  which  the  value  of  any  deposit  de- 

pends. On  the  other  hand,  an  engineer  whose 
work  is  confined  to  managing  mines,  without 
the  broadening  and  stimulating  effect  of  exam- 

ination work  in  connection  with  mines  in  other 

districts,  is  very  apt  to  become  '  hide-bound.' I  believe  the  only  general  rule  which  we  can 
apply  to  these  cases  is  a  very  old  and  simple 
one  :  that  no  man  should  undertake  to  give  ad- 

vice unless  he  feels  qualified  to  give  it.  The 
matter  is  one  of  ethics  rather  than  of  drawing 
a  line  between  different  branches  of  the  pro- 
fession. 

A  somewhat  similar  point  is  suggested  by 

Mr,  Gelasio  Caetani's  article  in  the  same 

number.  Mr.  Caetani  says  :  "  A  consulting 
engineer,  if  asked  to  examine  a  mining  pro- 

perty that  he  knows  to  be  worthless,  ought  to 
notify  his  prospective  clients  that  the  mine 
does  not  warrant  the  expense  of  the  examina- 

tion, even  if  in  so  doing  he  may  lose  a  job.' 
Surely  this  is  self-evident.  I  think  we  all 

accept  Mr.  Caetani's  principle,  and  I  hope 
we  shall  all  have  the  courage  to  live  up  to  it. 

But  when  he  goes  on  to  say  that  "It  does  not 
pay  to  be  associated  with  enterprises  that  fail, 
the  reputation  of  an  engineer  does  not  depend 
on  his  ability  to  do  a  good  piece  of  work  :  it 
depends  also  on  the  success  of  the  enterprise 

with  which  he  has  been  connected,"  he  does 
not  carry  entire  conviction  to  my  mind.  Few 
engineers  are  in  a  position  to  choose  their  en- 

gagements ;  and  ultimate  success  often,  per- 
haps usually,  depends  on  conditions  which  the 

engineer  cannot  make  or  unmake,  or  in  some 
cases  even  foresee.  I  am  tempted  to  reply  to 
Mr.  Caetani  by  quoting  another  old  maxim  : 
that  the  man  who  never  makes  a  failure  is 
never  likely  to  make  anything  else. 

In  any  event,  Mr.  Caetani's  observation  can 115 
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apply  only  to  the  engineer  primarily  respon- 
sible. For  myself,  I  believe  that  the  man 

who  undertakes  to  make  the  best  of  a  difficult 

enterprise  which  he  did  not  originate,  and  who 
accomplishes  sound  work,  even  although  the 
margin  of  profit  may  not  justify  its  original 
inception,  and  although  the  ultimate  success 

achieved,  expressed  in  figures,  may  be  incom- 
plete, has  done  honour  to  his  profession.  It 

may  be  that  the  outside  public  will  always  be 

slow  to  recognize  merit  "  associated  with  en- 
terprises that  fail;"  all  the  more,  it  is  incum- 

bent on  his  professional  compeers,  who  know 
better,  to  judge  more  fairly. 

A  little  further  on,  Mr.    Caetani  raises  a 
point    that   bears  on   the    same    question    of 

specialization  to  which  I  have  previously  re- 
ferred.    He  speaks  of  the  difficulty  of  obtain- 

ing representative  samples  of  ore  for  testing 

from  a  mine,  and  goes  on  to  say  :  "  A  metal- 
lurgical engineer,  therefore,  ought  to  make  it 

a  special  point  to  superintend  the  breaking  of 

the    sample  that  will  be  used    for    testing." 
This  I  very  much  question.     I  agree  with  all 
that  Mr.  Caetani  says  as  to  the  difficulty,  in 
many  cases,  of  obtaining  a  sample  for  testing 
that  correctly  represents  the  average  of  the 
ore  to  be  yielded  by  the  mine.     But  unless 
the  metallurgist  takes  on  himself  the  entire 
function  of  the  mining  engineer,  and  gives  the 
mine  the  same  comprehensive  study   as  the 
latter  should  (which  I  do  not  understand  Mr. 
Caetani  to  advocate),  it  may  be  impossible  to 
arrive  at  a  fair  sample.     The  latter  depends 
on  correct  proportioning  of  tonnage  from  each 
ore-exposure  of  the  mine  ;  on  the  methods  of 

mining,  which  will  influence  the  physical  con- 
dition and  (owing  to  admixture  with  waste, 

etc.)  the  value  of  the  ore  ;  and  even  on  such 

matters  of  judgment  as  the  ultimate  possibili- 
ties of  the  mine,  in  relation  to  its  chances  of 

producing  varying  quantities  of  ore  of  different 

types.     No  metallurgist,  as  such,  can  be  quali- 
fied to  do  this.     Surely  it  is  far  better  for  him 

to  accept  the  samples  furnished  to  him,  and 
state  clearly  in  his  report  that  his  recommenda- 

tions  apply  to  ore    represented    by    specific 
samples. 

Going  further,  I  incline  to  think  Mr.  Cae- 
tani's  contention  merely  supports  my  own 
idea  that  we  have  here  again  a  case  where,  in 

the  main,  the  judgment  of  the  general  practi- 
tioner must  and  should  prevail,  because  he 

alone  is  fjualified  to  know  and  judge  the 
primary  facts.  The  subsequent  work  of  the 
specialist  in  designing  and  laying  out  the  mill 
that  is  to  embody  the  scheme  of  treatment 
selected  is  of  extreme  importance,  but  it  must 

be  controlled  and  directed  by  that  of  the  all- 
round  engmeer,  who  alone  should  be  held  re- 

sponsible. , 
George  E.  Collins. 

Denver,  July  18. 

[The  article  on  '  Mine  Managers  as  Valu- 
ers '  appearing  on  another  page,  discusses  the 

same  problem. — Editor]  . 

Royal  School  of  Mines. 
The  Editor : 

Sir — Your  generous  offer  to  devote  a  page 
in  each  issue  of  The  Mining  Magazine  to  the 
affairs  of  the  R.S.M.  will  be  most  highly  ap- 

preciated by  all  School  of  Mines  men. 

Anyone  who  has  studied  the  final  report,  re- 
cently issued,  of  the  Royal  Commission  ap- 

pointed to  inquire  into  University  Education 
in  London,  cannot  but  be  struck  with  the  in- 

significant position  the  R.S.M.  will  have  to 
take  in  the  University  if  this  report  is  adopted, 

which  points  to  the  fact  that  the  Commission- 
ers did  not  sufficiently  realize  or  consider  the 

enormous  value  and  importance  of  the  indus- 
try connected  with  mining  and  metallurgy. 

The  position  today  is  that  the  R.S.M.  is  in 

a  perilous  position  and  nothing  but  the  com- 
bined efforts  of  all  old  students  can  prevent  its 

obliteration.  In  this,  I  am  sure,  the  Institu- 
tion of  Mining  and  Metallurgy,  which  amongst 

its  members  contains  a  large  sprinkling  of 
R.S.M.  men,  will  lend  a  helping  hand,  as  it 

did  a  few  years  ago,  when,  although  the  posi- 
tion was  not  then  as  serious  as  it  is  now,  it 

was  the  means  of  the  School  retaining  its 
identity. 

It  does  seem  remarkable,  almost  incredible, 
that  England,  together  with  the  Empire,  with 
its  enormous  and  valuable  mining  and  metal- 

lurgical industries,  should  have  any  doubt  as 
to  possessing  and  maintaining  a  School  of 
Mines,  independent  of  any  University.  Other 
countries,  as  will  be  seen  below,  with  far  less 
mineral  production,  support  and  are  proud  of 

their  mining  schools.  I  almost  fear  that  per- 
haps in  those  countries  there  may  have  been 

a  stronger  and  more  determined  esprit  de  corps 

existing  among  the  old  students,  which  exer- 
cised an  influence  on  the  Authorities,  than  has 

been  the  case  with  ourselves. 

Taking  the  annual  value  of  the  mineral  pro- 
duction of  the  United  Kingdom  at  100,  that  of 

the  following  countries  is  approximately  as 
follows : 

Germany  90,  Spain  50,  France  25,  Sweden  4. 
Surely  this  ought  to  be  sufficient  to  put  us 

to  shame  and  to  convince  us  of  the-  advisa- 
bility, nay  necessity,  of  having  a  School  of 
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Mines  in  London.  On  the  other  hand,  if  the 
R.S.M.  is  to  become  a  part  of  the  University, 
as  suggested  in  the  final  report,  this  old  and 
world- honoured  institution  will  become  as  an 
attic  in  a  ten-story  building. 

Considering  the  value  of  the  mining  indus- 
try in  the  various  colonies  constituting  the 

Empire  and  the  importance  of  the  mining 
schools  maintained  by  these  colonies,  and  with 
the  view  to  consolidating  the  schools  with  the 
parent  one  in  London,  I  would  like  to  suggest 
that  a  graduate  of  any  recognized  School  of 
Mines  in  the  colonies,  can,  by  taking  the  min- 

ing or  metallurgical  course  at  the  R.S.M., 
become  an  A. R.S.M.  ;  and  vice  versa,  an 
A. R.S.M.  can  similarly  become  a  graduate  of 
any  of  the  recognized  schools  in  the  colonies. 
The  R.S.M.  should  also  grant  equal  privileges 
to  the  graduates  of  the  principal  mining 
schools  in  the  United  Kingdom.  By  this 
means  the  various  mining  schools  of  the  Em- 

pire would  become  associated  with  the  R.S.M. 
and  the  graduates  and  associates  would  form 
a  representative  and  influential  body  of  mining 
and  metallurgical  men. 

In  the  meantime,  I  strongly  urge  the  R.S.M. 

Association  to  take  all  possible  steps  to  pre- 
vent the  adoption  of  the  report  now  before  the 

Government,  and  to  agitate  for  the  appoint- 
ment of  another  Royal  Commission,  composed 

mostly  of  mining  and  business  men,  to  further 
consider  and  report  on  this  most  important  and 
vital  question. 

England  must  have  a  Royal  School  of  Mines. 
Frank  Merricks. 

London,  July  31. 

Exit  Jemaa  ! 

The  Editor : 

Sir — Mr.  Rumbold's  comment,  appearing 
in  the  July  issue  of  The  Mining  Magazine, 
on  my  letter  in  your  April  issue,  calls  for  brief 
reply. 

In  my  letter  I  did  not  suggest  that  two 
hours  was  ample  time  in  which  to  examine  a 
concession  of  70  square  miles,  and  I  cannot 
for  a  moment  think  that  Mr.  Rumbold  is  so 

dull  of  comprehension  as  to  have  read  that 
m.eaning  into  my  words.  I  maintained  then, 

and  maintain  now,  that  several  of  the  engi- 
neers who  visited  the  outcrop  of  the  so-called 

Jemaa  lode  were  able  in  a  comparatively  short 
time  to  arrive  at  a  correct  opinion  as  to  its 
merits.  That  opinion  was  that  the  extrava- 

gant statements  of  the  Anglo  -  Continental 
management  regarding  the  possibilities  of  this 
outcrop  were  highly  preposterous,  and  further 
that  the  area  on  which  the  development  work 

was  being  done  had  little,  if  any,  prospective 
value.  The  rest  of  the  70  square  miles  con- 

trolled by  the  company  might  have  been  700, 
or  any  other  figure.  Neither  at  that  time,  nor 
since  then,  has  any  value  been  attached  to  the 
property  outsideof  the  extremely  narrow  limits 
within  which  prospecting  operations  were  be- 

ing carried  on. 
C.  S.  Herzig. 

London,  July  22. 

[This  discussion  is  closed. — Editor]  . 

Rhodesian  Gold  Output. 
The  Editor: 

Sir — In  your  leader  in  June  issue  of  your 

magazine  under  the  heading  of  '  Rhodesia  '  I note  the  following  : 

"  The  output  of  gold  for  April  was  reported 
as  being  worth  ;^24 1,098,  so  that  the  record 
of  £2bl ,1^1  during  March  has  not  been  main- 

tained. The  decrease  appears  to  be  chiefly 

due  to  the  shorter  month's  work  at  the  leading 

mines." 

This  portion  of  your  paragraph  cannot  be 
but  misleading.  The  record  month  of  March 
included  a  large  quantity  of  reserve  gold  de- 

clared by  the  Globe  &  Phoenix,  the  actual 

month's  working  being  not  so  good  as  April. 
The  figures  are  as  follow  : 

Output  for  March  61,274"36  oz.,  £251,797. Less  reserve  gold 

declared  ...       4,764*04  „  20,009. 

Actual        month's 
working  ...     56,510"32'„       ;^237,788. 
This  in  itself  is  a  good  month's  work,  but 

April  was  even  better  : 
57,295'38  oz.,    ;^241,098, 

being  an  increase  of  785  oz.,  valued  at  ̂ 4310, 

as  compared  with  the  actual  month's  work  in 
March. 

The  figures  for  May  go  one  better,  being  an 
increase  of  570  oz.,  valued  at  ;^2,354,  as  com- 

pared with  the  April  output. 
To  the  casual  reader  of  your  remarks  it 

would  appear  that  Rhodesia  is  not  doing  so 
well  as  she  ought,  whereas  the  above  figures 
abundantly  prove  that  she  is  going  ahead.  The 
total  output  for  1912  was  a  record,  but  the 
output  to  date  for  1913  shows  an  increase  over 

the  same  period  of  1912  of  18,323"80  oz., 
valued  at  ̂ 76,219.  With  the  Kimberley  Reefs 
coming  into  the  list  of  producers  it  seems  as  if 
the  production  for  the  remaining  months  of 
1913  will  show  an  even  larger  increase  than 
did  the  first  five. 

A.  Noel. 
Bulawayo,  July  10. 
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Coaching. 
The  Editor  : 

Sir — As  a  former  member  of  the  junior 

staff  of  the  Royal  School  of  Mines  for  the  last 

eleven  years,  and,  moreover,  one  who  has  had 

some  slight  experience  of  coaching,  I  trust  you 

will  permit  me  to  criticize  the  paragraph  on 

this  subject  which  appeared  in  your  last  issue. 

In  the  first  place,  I  entirely  disagree  with  the 

statement  that  "A  good  deal  of  feeling  has 

been  created  at  South  Kensington,  &c.,"  and, 
further,  as  I  strongly  object  to  the  practice  of 

judgment  without  defence,  I  trust  you  will,  in 
common  fairness  to  myself,  find  room  to  insert 
this  letter. 

Coaching  has  been  in  vogue  at  the  R.S.M., 

to  my  certain  knowledge,  for  the  last  14  years, 

and,  although,  perhaps,  rather  more  prevalent 

than  it  was,  say,  10  years  ago,  has  always  been 

looked  upon  with  tolerance  by  the  professors. 
Let  us  consider  the  various  classes  of  students 

who  coach,  and  why  they  coach,  before  we 
condemn  this  practice  undefended.     Firstly, 
we  have  men  who  coach  for  the  express  pur- 

pose of  obtaining  first- classes,  and  these  men 

form  the  bulk  of  the  '  coaches,'  at  any  rate  in 
the  third  and  fourth  years.     To  obtain  this 

coveted  disjtinction,  a  minimum  of  80%  of  the 
marks  obtainable  must  be  gained  by  the  stu- 

dent.    Now  it  must  be  obvious,  even  to  the 
biassed  and  prejudiced,  that  the  standard  is  a 

very  high  one,  and  I  believe  I  am  correct  in 

stating  that  50  %  would  qualify  for  a  first-class 

at  most  university  '  exams.'     At  least  90  %  of 
the  men  entering  the   R.S.M.  come  straight 
from  public  schools,and,  as  surveying,  geology, 

assaying,  metallurgy,  ore-dressing,  &c.,  are  not 
usually  included  in  the  curriculum  of  such  in- 

stitutions, the  student  is  brought  face  to  face 
with    totally    new    subjects.     What   wonder, 

then,  especially  if  he  is  '  keen  '  that  he  seeks 
the  aid  of  his  demonstrator  to  help  him  after 
college  hours,  to  explain  his  difficulties  and 
answer  his  many  questions,  bearing  in  mind, 
also,  that,  to  get  even  a  second  class,  60%  of 
the   marks  are   necessary.     The   remedy   is, 
obviously,    either    to   lower   the   standard  or 
abolish   the  class  distinction.     Secondly,  we 

have  what  I  may  term  the  'thick-headed'  stu- 
dent, unfortunately  by  no  means  a  negligible 

quantity  at  the  K.S.M.     There  are  many  in- 
stances among  this  class  who  have  not  been 

placed  near  the  top,  but  rather  at  the  other 
end  of  the  examination  list,  and  yet  have  done 
exceedingly  well  in  after  life  and  broughtcredit 
on  the  old  school.     Such  men  are  practically 

helpless  at  '  exams,'  but  when  common  sense 
and  'grit'  are  required  are  in  every  way  the 

equal  of  men  placed  far  above  them  on  the 
lists.  Are  they  to  be  deprived  of  a  legitimate 
means  to  the  .\. R.S.M.  ?  The  third  class  of 

student  w^ho  coaches  (and  he  is  very  much  in 
the  minority)  is  the  lazy  man.  He  finds  it 

easier  to  get  someone  to  spoon-feed  him  with 
pre-digested  information  than  to  seek  it  him- 

self. His  case  need  not  be  seriously  con- 
sidered. 

Now  there  is  another  side  to  the  question, 
on  which  I  have  not  yet  touched  (and  which 

incidentally  introduces  the  fourth  type  of  stu- 
dent). I  refer  to  the  entrance  examination. 

While  the  standard  is  at  its  present  low  level 

incapable  students  will  continue  to  gain  ad- 
mission to  the  R.S.M.  What  chance  have 

such  students  of  obtaining  60  %,  not  to  men- 
tion the  standard  of  first-class,  unaided  ?  Com- 

ment is  unnecessary. 
Lastly,  we  have  the  foreign  students,  a 

gradually  increasing  factor,  men  in  some  cases 
whose  English,  even,  is  of  the  most  meagre 

description.  How  can  such  students  be  ex- 
pected and  pass  the  examinations  without 

coaching  ?  And  teachers  are  accused  of  in- 
capacity when  students  are  incapable  of  even 

taking  decent  lecture-notes. 
No,  Sir,  coaching  is  an  institution  at  South 

Kensington  as  much  as  it  is  at  Oxford  or  Cam- 
bridge, and  the  sooner  this  is  realized  in  the 

City  the  better.  If  students  are  deprived  of 

coaching  from  internal  sources,  it  will  be  ob- 
tained from  outside,  or  the  standard  of  the 

A. R.S.M.  must  be  lowered. 
With  regard  to  the  veiled  insinuation  in  the 

last  portion  of  the  paragraph  "  Coaching     undermine  that  sense  of  honour   
  "  This  1  will  dismiss  as  being  unworthy 
of  the  writer  and  beneath  the  notice  of  the 

junior  members  of  the  stafl'  for  whom  it  was presumably  intended. 
There  are  two  further  points  1  could  touch 

upon  at  some  length,  namely,  the  remunera- 
tion of  demonstrators,  at  present  at  a  disgrace- 

fully low  level,  and  the  increasing  number  of 

subjects  to  be  taken  by  students,  but  I  will 
not  encroach  further  on  your  valuable  space. 

E.  A.  Wraight. 

London,  August  1. 

[W^e  publish  this  letter  in  fairness.  The 
offending  paragraph,  for  which  no  apology 
whatever  is  made,  was  written  after  we  had 

discussed  the  matter  with  persons  not  "  biassed 
and  prejudiced,"  but  well  informed  and  as 
anxious  to  do  right  as  our  correspondent  him- 

self. Certainly  it  is  to  the  coaching  "  from  in- 
ternal sources"  that  we  object,  because  the 
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*'  internal  sources "  can  affect  the  student's 
success  at  examinations  in  other  ways  besides 
teaching  him  his  subject.  As  we  said  before, 
if  a  student  is  too  stupid,  it  is  well  for  him  to 
keep  away  from  a  mining  or  metallurgical 
career;  if  the  teachers  are  inefificient,  then  bet- 

ter ones  should  be  engaged  and  more  of  them. 
We  quite  believe  that  the  junior  staff  is  both 

inefficient  and  under-paid,  and  that  is  why 
coaching  flourishes  to  a  deleterious  degree.  A 
remedy  for  some  of  the  evils  inherent  in 

"  coaching  from  internal  sources"  is  supple- 
mentary tutoring  "  obtained  from  outside," 

That  obviates  many  of  the  objections,  but  not 
all.  Coaching  should  be  unnecessary  if  the 
professors  and  demonstrators  are  sufficient  in 
ability  and  number  for  the  work  of  teaching 
the  students  in  the  Royal  School  of  Mines. — 
Editor.] 

Meticulous  Precision. 

The  Editor  : 

Sir — Allow  me  to  dissent  from  you  in  regard 
to  your  remarks  on  giving  exact  figures  for 
ore  reserves  and  assays.  You  object  to  it  on 
the  ground  that  nobody  can  accurately  work 
to  such  precise  figures — which  is  obvious — 
and  then  you  go  on  to  suggest  the  substitution 
of  other  figures  which  may  or  may  not  be  less 
accurate.  They  are,  at  any  rate,  not  those  ob- 

tained by  the  man  who  did  the  work,  but  which 
please  you  apparently  on  account  of  the  fact 
that  if  shareholders  are  going  to  deceive  them- 

selves into  thinking  that  such  figures  are  more 
than  a  conscientious  attempt  to  estimate,  they 
had  better  be  misled  by  a  round  figure. 

Is  it  not  abetter  method  for  the  surveyor  to 

measure  up  his  ore  reserves — which  may  ne- 
cessitate hundreds  of  calculations — and  give 

his  actual  results  as  he  finds  them  ?  Similarly 
the  assayer  on  averaging  the  results  of  his  as- 

says obtains  a  figure  which  runs  into  two  or 
three  places  of  decimals,  and  whilenot  pretend- 

ing that  it  is  absolutely  accurate  he  gives  it  as 
the  figure  actually  obtained.  Surely  it  is  a 
mistake  to  suggest  that  these  figures  should  be 
altered  to  suit  shareholders  of  weak  intellect, 
for  any  average  person  who  invests  in  a  gold 
mine  should  have  some  knowledge  as  to  what 
a  pennyweight  is,  and  must  then  know  that 
the  ore  reserves  of  a  mine  cannot  be  accurately 
estimated  to  the  fourth  place  of  decimals  of  a 
pennyweight.  Where  should  the  alteration  of 
the  figures  end  ?  1  f  it  is  right  to  knock  off  26 1 6 
tons  why  not  add  2000  tons  ?  I  f  the  secretary 
of  a  company  should  have  authority  to  alter  the 
figures,  why  not  the  promoter  of  a  company 
also  ?  in  which  case  the  addition  of  a  cypher  or 

two  in  the  end  of  the  ore  reserves  might  help 
the  flotation  !  Let  us  have  the  figures  as  the 
men  responsible  give  them  and  educate  the 
shareholders  to  know  what  the  value  of  these 

figures  is. 
Alfred  K.  Burn, 

London,  July  23. 

[We  are  always  pleased  to  publish   views 
contrary  to  our  own,  in  order  to  elicit  such  dis- 

cussion as  will  clarify  ideas.     Our  correspon- 
dent   misunderstands.       We  do   not   suggest 

"  the  substitution  of  other  figures."     If  a  man 
by  taking  the  mean  of  a  hundred  assays  ob- 

tains 6'138  dwt.  as  his  result,  which  is  an  aver- 
age of  a  number  of  samples  every  one  of  which 

is  only  an  approximate  representative  of  three 
or  four  hundred  tons  of  ore,  then  we  insist  that 
he  should  give  6  dwt.  as  his  figure,  not  sub- 

stituting "  other  figures"  but  merely  omitting the  decimals  that  have  no  meaning,  in  that  they 
are  the  accidental  result  of  a  sum  in  arithme- 

tic, not  the  expression  of  an  accuracy  com- 
mensurate with  such  precision  of  statement. 

Certainly,  let   the  surveyor  give  the  figures 
obtained  by  him  as  a  surveyor,  but  a  mining 
engineer,  who  is  more  than  a  surveyor,  knows 
that  the  variations  in  the  width  of  ore  within 
a  large  block  of  ground,  only  the  faces  of  which 
have  been  seen  and  measured  by  the  surveyor, 
are  likely  to  exceed  the  fractional  portion  of  his 

final  figure.      If  the  surveyor's  average  width 
is  given  at  4  ft.  3|  in.,  it  is  well  for  the  engin- 

eer to  state  It  in  round  figures,  as  4  feet,  be- 
cause the  actual  width,  as  ascertained  by  sub- 

sequent stoping,  may  range  between  3*  and 
4|  feet.     Moreover,  the  occurrence  of  geodes 
or  vughs,  the  inclusion  of  country-rock,  the 
breaking  of  the  encasing  walls,  and  so  forth, 
all  introduce  factors  so  disturbing  as  to  render 
silly  any  refinement  of  measurement.     As  a 
matter    of    experience    we    can    say    to    our 
correspondent  that  as  a   rule   the  ore   when 
milled  will  assay  a  little  less  and  the  width  of 
it  as  broken  will  average  a  little  more  than  is 
usually  recorded  in  the  report  on  a  mine.    The 

idea  is  not  to  "  alter  the  figures  to  suit  share- 
holders of  weak  intellect,"  but  to  make  state- 

ments reflecting  actualities  rather  than  an  im- 
aginary accuracy  misleading  not  only  to  unin- 
telligent shareholders  but  to  the  engineers  who 

indulge  in  make-believe.     "  Where  should  the 
alteration  of  figures  end  ?  "    Where  it  becomes 
a  mis-statement.  When  an  estimate  of  652,616 
tons  is  given  for  a  mine  at  Kalgoorlie,  it  is  ob- 

vious, to  those  who  have  had  experience  in  that 
particular  district,  that  no  such  accuracy  of 
measurement  or  estimation  is  possible  as  is 
suggested    by   the    extreme   precision   of   the 
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figures652,616tons.  "Why  not  add  2000  tons, 
if  it  is  proper  toknockoff  2616  tons?"  Because 
the  round  figure  (650,000  tons)  expresses  the 
tacts  more  closely  than  654,616tonsor  654,000 
tons.  It  is  not  possible  to  estimate  the  series 
of  orebodies  in  the  Great  Boulder  mine  within 
1000  or  even  2000  tons.  The  round  figure 
is  an  expression  of  approximation,  which  is  the 

only  kind  of  estimate  possible  under  the  condi- 
tionsobtaininginthiscase.  Science  is  organized 
common  sense.  Of  course,  the  suggestion  that 
the  secretary  or  the  promoter  may  change  the 
figures  is  beside  the  mark.  Such  corrections, 
to  express  the  truth  more  closely,  should  be 
made  by  the  mining  engineer  responsible,  and 

by  no  one  else. — EDITOR.] 

Russian  Mongolia. 

The  Editor  : 

Sir — I  have  been  somewhat  surprised  by 
the  absence  in  the  press  of  comment  on  the 

new  Russo-Mongolian  treaty,  the  text  of 
which  has  been  published  for  several  months 
by  the  Foreign  Office  and  the  provisions  of 
which  have  a  distinctly  retarding  effect  on  the 
mineral  development  of  that  rich  territory 

bordering  on  the  Russian  Trans- Baikal  and 
the  southern  Altai. 

The  formation  of  the  new  state  of  Northern 

Mongolia  (Khalki),  with  its  capital  at  Urga, 
was  the  recent  result  of  Mongolian  separation 
from  China  under  Russian  auspices.  The 
price  that  Mongolia  has  paid  for  its  protection 

appears  to  anyone  but  a  Russian  to  be  ex- 
ceptionally heavy. 

The  first  article  of  the  treaty  reads  as  fol- 

lows:  "The  Imperial  Russian  Government 
shall  assist  Mongolia  to  maintain  the  autono- 

mous regime  which  she  has  established,  as 
also  the  right  to  have  her  national  army  and 
to  admit  neither  the  presence  of  Chinese 
troops  on  her  territory  nor  the  colonization  of 

her  land  by  the  Chinese."  Thus,  Russia,  not 
content  with  her  recent  rigid  enactments, 
driving  the  Chinese  out  of  that  immense  east- 

ern territory  taken  from  them  only  60  years 
ago,  now  insists  on  driving  them  out  of  their 
own  protectorate,  Mongolia  ! 

There  are  only  four  articles  in  the  treaty, 
but  the  terms  of  the  annexed  protocol,  which 
bears  the  same  signatures  as  the  treaty,  are 
drastic  and  far-reaching  in  the  extreme,  and 
the  fourth  article  of  the  treaty  provides  that 
Mongolia  shall  not  conclude  any  treaty  with 
any  other  power  that  infringes  or  modifies  any 
clause  in  the  Russian  agreement  or  protocol 
without  the  consent  of  the  Russian  Govern- 
ment. 

There  are  17  clauses  in  the  protocol,  which 

give  almost  unlimited  mining,  commercial,  in- 
dustrial, and  other  rights  to  Russians  in  Mon- 

golia, but  practically  none  to  Mongolians  in 
Russia.  For  Russia  may  appoint  consuls 
and  agents  wherever  she  deems  necessary  in 
Mongolia,  while  all  contracts  respecting  real 

estate  and  all  disputes  regarding  land  must  re- 
ceive the  confirmation  ol,  and  must  be  settled 

before,  a  Russian  consul  as  well  as  before  a 
Mongolian  authority. 

It  may  now  be  said  to  be  absolutely  necess- 
ary for  foreigners  to  obtain  the  approval  of 

the  Russian  diplomatic  and  consular  repre- 
sentatives on  the  spot  before  acquiring  or 

working  mineral  concessions  or  mines  in  that 
attractive  country.  Russian  dominance  in 
Manchuria  before  1903  presented  a  similar 
condition  to  the  present  and  would  but  for  the 

Japanese  war  (due  to  our  supineness  in  deal- 
ing with  the  Chinese  question  at  that  time) 

have  undoubtedly  led  to  the  acquisition  of 

that  rich  country  by  Russia.  It  now  only  re- 
mains to  be  seen  how  far  the  borders  of  the 

Russian  Empire  will  be  extended  south  and 
east,  and  to  what  extent  harried  China  will  be 
pressed  from  this  new  and  more  vulnerable 

point  of  attack. 
The  Bear  should  be  comparatively  safe 

from  foreign  intervention  here,  especially  from 

interference  by  England— his  ancient  ally  ! 
D'Arcy  Weatherbe. 

London,  August  6. 

Benue. 

The  Editor  : 

Sir — I  notice  in  the  July  number  of  The 
Mining  Magazine  you  refer  adversely  to  the 

future  dredging  prospects  of  the  Benue  (Nor- 
thern Nigeria)  Tin  Mines,  Limited.  As  this 

is  the  second  time  you  have  criticized  this 
company,  and  as,  in  each  case,  you  have  no 
doubt  unintentionally  done  so  most  unfairly, 
I  feel  it  is  only  right  to  point  out  some  of  the 
inaccuracies. 

In  criticizing  Mr.  Wontner  Brown's  report 
some  months  ago,  your  correspondent  was 

guilty  of  the  unpardonable  ofi"ence  of  only  par- 
tially quoting  the  sentence  under  review.  Mr. 

Wontner  Brown's  report  reads  as  follows : 
"  It  would  be  ideal  dredging  ground  were  it 

not  for  layers  of  clay  in  places.''  Your  cor- 
respondent took  this  paragraph,  put  it  in  par- 

enthesis, but  stopped  at  the  word  'clay,'  thus altering  entirely  the  meaning  of  the  paragraph 
and  creating  an  opportunity  for  deducing  a 
false  inference. 

In  the  present  instance  you  talk  about  '  the 
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roughness  of  bedrock,  and  the  sporadic  distri- 

bution of  rich  gravel."  According  to  the  ad- 
vice we  receive  from  our  engineers,  this  is  di- 

rectly contrary  to  report.  The  attractiveness 
of  Benue  as  a  dredging  proposition  arises  from 
the  fact  that  the  bedrock  consists  of  soft  de- 

composed granite,  and  the  tin,  instead  of  being 
m  rich  pockets,  is  fairly  evenly  distributed.  I 
would  further  point  out  to  you  that  the  whole 
of  the  dredging  area  has  been  very  thoroughly 
and  systematically  prospected,  and  again  that, 
in  order  to  verify  these  tests,  and  the  nature 

[We  quoted  Mr.  Wontner  Brown  as  saying 
that  the  Bawa  area  would  be  ideal  for  dredg- 

ing "  were  it  not  for  the  layers  of  stiff  clay." 
In  the  presence  of  layers  of  stiff  clay,  no 

ground  can  be  ideal  for  dredging.  The  "corres- 
pondent" who  made  the  comment  was,  of 

course,  the  Editor.  No  "  correspondent  "  ever 
writes  a  line  of  editorial  matter  in  this  Maga- 

zine. As  to  the  other  remarks  to  which  objec- 
tion is  taken,  they  are  based  on  information 

from  a  reliable  engineer  in  Nigeria.  He  may 
be  in  error  ;  if  he  proves  to  be   wrong,    we 

TIXCARRIERS   CROSSING   THE  IGBERRI  RIVER. 

of  the  bedrock,  a  large  paddock  was  opened 
up  from  which  over  10,000  cubic  yards  of 
ground  was  excavated,  passed  through  sluices, 
and  the  tin  ore  actually  recovered. 

If  I  may  be  allowed  to  make  a  suggestion, 
our  consulting  engineer  will  at  any  time  be 

very  pleased  to  supply  you  with  such  informa- 
tion as  is  available,  and  in  justice  to  your 

journal,  as  well  as  to  the  company,  it  will 

surely  be  better  to  communicate  with  him  be- 
fore entering  upon  a  criticism  based  on  inac- 

curate and  misleading  information. 
Charles  E.  Pearson, 

Chairman, 

The  Benue  (Northern  Nigeria) 
Tin  Mines,  Limited. 

Felixstowe,  July  19. 

shall  not  hesitate  to  express  regret.  We  have 
tried  to  see  Mr.  Reginald  Pawle,  of  Pawle 

and  Brelich,  the  engineers  to  the  Benue  com- 
pany, but  he  is  out  of  town. — EDITOR.] 

The  Sulphuric  Acid  production  in  the 
United  States  during  1912  was  as  follows: 

50^ B.  1,047,483  short  tons,  60°B.  451,172 
tons,  66°B.  774,772  tons,  and  other  grades 
66,166  tons.  The  total  production  was  valued 

at  $18,338,109.  Of  this  production,  the  fol- 
lowing amounts  were  produced  by  copper  and 

zinc  smelters,  the  figures  being  reduced  to 

60°B.  acid:  Copper  smelters  321,156  tons 
valued  at  $1,985,704,  zinc  smelters  295,917 
tons  valued  at  $2,255,237,  total  614,073  tons 
valued  at  $4,240,941. 



AN    ENGINEER'S   NOTE-BOOK 

A  Type  of   Duplicate   Loose-Leaf   Note-Book  for   Engineers. 

By   D'ARCY   WEATHERBE 

IN  alluvial  and  other  examinations  it  has 

been  the  practice  among  some  engineers 
to  equip  their  assistants  with  duplicate 

loose-leaf  note-books  of  pocket  size  so  that 
drill  returns,  shaft  records,  and  other  tabulated 

notes  may  be  interchangeable,  thus  saving 
the  time  otherwise  occupied  in  copying,  and 
mistakes  due  to  verbal  explanations.  Chiefs 

of  parties  may  visit  the  various  works  with 
the  original  notes  of  their  assistants  safely 

preserved  in  their  own  pocket-books.  These 
notes  when  necessary  can  be  returned  to  the 
assistants  later. 

A  book  of  this  sort,  of  convenient  size,  mea- 

sures 4'5  by  7  inches,  and  is  made  of  tough 
cross-section  paper.  Leaves  with  brass  eye- 

lets are  useful  for  incorporating  tables  and 
data  adaptable  for  the  special  class  of  work  in 

hand,  replaceable  by  others  when  on  different 
work. 

The  best  method  of  preserving  notes  from 
these  books  for  future  reference  is  effected  by 
the  use  of  strong  linen  envelopes  about  5  by 
8  inches,  which  can  be  endorsed  and  filed  much 
more  easily  and  conveniently  than  by  the  more 
cumbersome  cases  supplied  by  the  makers  of 
these  books. 

Printed  forms,  on  leaves  of  the  same  size, 
with  eyelet  holes,  can  be  issued  to  assistants, 
drill  men,  etc.,  for  periodical  returns. 

As  an  example  I  give  a  hand-drill  form 
which  I  have  compiled  and  found  successful 

during  the  past  few  years.  This  form  is  re- 
produced herewith  in  the  exact  size  used.  The 

dotted  line  represents  the  actual  size  of  the 

page. 
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QUOTATIONS 
of  leading  mininy  shares  on  the  London  Market. 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  given  in  shillings. 

GOLD.    SILVER, 
DIAMONDS. 

Rand  : 
Bantjes   
Brakpan   
Central  Mining  (£l2)   
Cinderella   
City  &  Suburban  {£*)   
Consolidated  Gold  Fields  . 
Consolidated  LanMlaagte... 
Consolidated  Main  Reef.... 
Crown  Mines  UOs.)   
Durban  Roodepoort   
D.  Roodepoort  Deep   
East  Rand   
Ferreira  Deep   
Geduld   
Geldenbuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   
Langlaagte  Estate   
Main  Reef  West   
Meyer  &  Charlton   
Modderfontein  B   
Modderfontein,  New  (£4). 
Nourse   
Primrose    
Rand  Mines  (5s.)   
Robinson  (£5)   
Robinson  Deep   
Randfontein   
Rose  Deep   
Simmer  i*t  Jack   
Simmer  Deep   
Springs   
Van  Ryn    
Van  Ryn  Deep   

Witwatersrand  f Knight's)  •■ 
Witwatersrand  Deep     
Wolhuter   

Rhodesia  : 

Cam  &  Motor   
Chartered   
Eldorado   
Enterprise   
Falcon   
Giant   
Globe  &  Phoenix  (5s.)  • 
Lonely  Reef   
Shamva   
Wanderer  (5s.)    

Others  in  Sooth  Africa: 

De  Beers  (£2  10s.)   

Glynn's  Lydenburg   
Jagersfontein   
Premier  Diamond  (2s.  6d.).. 
Transvaal  Gold    

Wkst  Africa  : 

Abbontiakoon  (lOs,) . 
Abosso   
Ashanii  (4s.)      
Brooinassie  (10s.)  ... 
Prestea  Block  A   
Taguab   

West  Australia: 

Associalrcl  Gold  Mines    
Associated  Norihcrp  Blocks     . 
Bullfinch    
Goldfin  Morse-Shoe  (£5)   
Gri  .1  l'..,i!MiT  Proprietary(2>.). 
Ci  !-'r  Perseverance   
Of  .11    
Ivatiliue  (£5)      
Kalgurii   
Sons  of  Gwalia   
Yuanini   

Aug.  1 
1912 

22 
77 

205 
22 

52 
77 

24 

20 
136 
20 

25 

62 
67 
23 

32 
80 

10 

28 
8 

45 
25 
26 

90 
60 

230 
35 
41 

132 

95 
47 
22 
68 
22 
2 

16 

71 
17 
58 

51 
21 

31 

27 
35 
17 
26 

37 
32 

62 
eo 
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121 
212 
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20 
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16 
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16 
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25 
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16 
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20 
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57 
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22 
10 
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33 
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33 
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66 
30 

67 
53 
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13 
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10 

27 

49 

38 
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413 15 

130 

231 

52 

6 
15 
19 

6 

13 

15 
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17 

15 

53 
13 
2 
8 

Others  in  .Aistralasi.^ 

Mount  Boppy   
Mount  Morgan    
Talisman    
Tasmania  Gold  (10s.)    
Waihi   
Waihi Grand  Junction   

America  : 

Alaska  Treadwell(£5)   
Buena  Tierra    
Butters  Salvador      

Camp  Bird    
ElOro      
Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   

St.  John  delRey   
Santa  Gertrudis   
Stratton's  Independence  (2s.  6d.).. 
Tomboy      

Russia  : 

Lena  Goldfields   
Orsk  Priority   
Siberian  Proprietary    

India  : 

Champion  Reef  (2s.  6d.)   
Mysore  (10s.)    
Nnndydroog  (10s.)   
Ooregum  (10s.)      

COPPER : 
Anaconda  (if  5)   
Arizona  (5s.)      

Cape  Copper  (£2      »   
Chillagoe  (10s.)    
Great  Cobar  (£5)     
Great  Fitzroy  (5s.)   
Hampden  Cloncurry      

Kyshtim      
Messina  (5s.)     
Mount  Elliott  (£5)   

Mount  Lyell   
Rio  Tinto  (£5)   
South  .A.merican  Copper  (2s.)     
Spassky   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC  : 
Broken  Hill : 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10(£l0)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   

,     Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
.Zinc  Corporation  (10s.)   

Aug.  1 
1912 

30 

eo 

40 

2 
32 
22 

TIN 
Nigeria; 

Abu  (5s.)      
Bisichi     
Jos  (5s.)   
Kaduna(5s.)   
Naraguta    
Nigerian  Tin    
N.  Nigeria  Bauchi. 

Rayfield   
Ropp    

Other  Countries: 

Aramayo  Francke . 

Briseis    -   
Cornwall  Tailings. 
Dolcoath     
Geevor  (10s.)    

Gopeng    ^7  Mawchi    , 
57  Kooiberg    
.0  Tekka   

•^  M  Tronoh    

Capital  rc-arranged  during  year. 
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ECONOMICS  OF  MILLING 

By  GELASIO  CAETANI. 

Realities  of  ore  reduction.      The  dominant  purpose.      Economic  efficiency. 

Market  factors.     Smelter  charges.     Mixing  ores  and  mill-products. 

TO  the  lay  mind  it  often  appears  that  the 

main  object  of  ore-dressing  is  to  recover 
the  largest  possible  percentage  of  valu- 
able minerals  in  the  form  of  a  few  merchant- 

able products.  If  this  were  the  case  the  per- 
centage of  recovery  would  be  a  sure  index  of 

the  efficiency  of  a  metallurgical  plant. 
In  reality  this  is  not  the  case.  There  are 

two  kinds  of  recoveries  to  be  considered  in 

any  metallurgical  plant :  one  is  the  metallur- 
gical recovery,  that  is,  the  percentage  of  min- 

eral saved  ;  and  the  other  is  the  economic  re- 
covery, that  is,  the  percentage  of  the  gross 

value  of  merchantable  metals  recovered  as  net 

profit. 
Of  these  two  recoveries,  the  metallurgical 

one  has  but  little  importance  in  practice  ;  at 

best,  it  is  nothing  more  than  a  useful  indica- 
tor of  the  mechanical  efficiency  of  the  plant, 

as  the  only  information  it  conveys  is  that  re- 
garding the  percentage  of  minerals  saved  in 

the  concentrate  and  of  the  percentage  lost  in 
the  tailing. 

The  economic  recovery,  on  the  other  hand, 
is  of  paramount  importance.  It  is  the  sole 
object  of  the  whole  plant.  Mining  and  milling 
are  not  aesthetic  occupations  ;  they  are  nothing 
but  plain  and  cold-blooded  business  affairs, 
the  prime  and  sole  object  of  which  is  to  make 
money.  The  greater  the  ultimate  net  profit 
per  ton  of  ore  mined,  the  greater  is  the  effi- 

ciency of  the  plant,  regardless  of  whether  the 
whole  plant  looks  spick  and  span  or  whether 

it  looks  distressingly  like  a  junk-shop,  and 
regardless  of  whether  the  tailing  carry  high 
assay-values  or  the  concentrate  be  low-grade. 

Low  tailings  and  clean  concentrates  are 

generally,  but  by  no  means  always,  an  indi- 
cation of  good  economic  recoveries.  Local 

circumstances  often  strangely  affect  the  eco- 
nomic efficiency,  and  fully  justify  practices 

which,  at  first  sight,  appear  to  be  patently 
wrong.  Therefore  it  is  a  good  idea  when 
entering  a  plant  where  some  practices  appear 
obviously  incorrect,  to  inquire  thoroughly 
about  the  local  circumstances  before  making 

any  critical  remarks.  I  say  that  out  of  per- 
sonal experience.  If  the  men  on  the  place 

are  doing  something  in  a  certain  way,  there 

are  nine  chances  out  of  ten  that  they  have 
some  good  reason  for  doing  so. 

The  economic  efficiency  is  the  resultant  of 
many  and  disparate  factors,  some  of  which 

converge  while  others  work  in  opposite  direc- 
tions. These  factors  are  so  numerous  that 

they  cannot  all  be  enumerated.  The  four 
leading  ones  are  : 

Metallurgical  efficiency. 
Freight  and  transport  charges, 
Smelter  schedule. 

Operating  cost. 
To  these  are  to  be  added  the  presence  or 

absence  of  deleterious  minerals,  such  as  lime 
and  magnesia  in  a  zinc  concentrate  ;  the  zinc, 

arsenic,  and  antimony  in  iron  or  lead  concen- 
trates ;  minerals  of  high  specific  gravity  ;  and 

so  forth. 
Let  us  now  analyse  more  closely  these 

various  factors  and  see  in  which  way  and  to 

what  extent  they  influence  the  economic  effi- 
ciency, and  how  one  factor  will  counterbal- 

ance and  at  times  completely  offset  some  of 
the  other  factors. 

The  only  case  where  the  metallurgical  effi- 
ciency is  almost  identical  with  the  economic 

efficiency  is  in  the  case  where  the  final  mill- 
products  are  metallic. 

One  instance  is  that  of  gold  and  silver  ores 
not  requiring  concentration.  Such  ores  are 
treated  directly  by  amalgamation,  by  the  cya- 

nide process,  or  by  a  combination  of  the  two. 
The  ultimate  products  of  such  plants  consist 
of  gold  and  silver  bars,  which  are  sold  at  full 
market-value  ;  the  refining  and  transportation 
charges  are  negligible  factors  in  the  economic 
efficiency.  A  second  example  is  instanced  by 
the  native  copper  ore  of  Lake  Superior. 
With  such  an  ore  the  profit  is  generally  in 
direct  proportion  to  the  metallurgical  recovery. 
However,  there  are  exceptions  even  in  such 
cases.  As  an  example  I  shall  take  the  case 
of  a  straight  gold  and  silver  cyaniding  plant 
of  limited  capacity.  The  gold,  that  is,  such 
part  of  it  as  can  be  dissolved,  generally  passes 
into  solution  within  a  comparatively  short 
time;  the  silver  instead  dissolves  far  more 

slowly  and  it  may  take  several  days  and  re- 
peated treatments  with  strong  cyanide  solu- 

125 
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tions  to  reduce   the  tailing   to    its  minimum 
silver  content. 

Let  us  suppose,  for  example,  that  the  ore 

assays  8  dwt.  gold  and  3  oz.  silver.  Expressed 

in  dollars,  it  means,  roughly  speaking,  that 

the  ore  is  worth  $8  in  gold  and  $1*50  in  silver. 
Whatever  gold  is  soluble  (perhaps  90%  of  it) 

will  probably  have  passed  into  solution  within 
the  first  12  hours;  during  the  same  period 

probably  only  one-half  of  the  silver  will  have 

passed  into  solution.  It  may  take  48  hours 

further  treatment  to  reduce  the  tailing-values 

to  their  minimum,  and  during  this  period  prob- 

ably only  one-half  of  the  silver  residue  and  a 

few  cents  in  gold  will  be  dissolved.  Alto- 

gether, the  48  hours  further  time  will  prob- 

ably not  represent  much  more  than  half-a- 
dollar  increased  profit. 

By  using  the  long  treatment  the  capacity 

of  the  plant  is  reduced  to  one-third;  against 
the  50  c.  per  ton  of  increased  profit  is  to  be 

debited  the  interest  charges  of  the  capital  in- 

vested on  the  plant,  the  increased  cost  of  pro- 
duction and  treatment  per  ton  of  ore,  and  also 

the  increased  cyanide  consumption,  as  there  is 

always  a  cyanide  loss,  which  is  directly  pro- 
portional to  the  number  of  contacts  between 

the  solution  and  the  ore.  Therefore  it  is 

evident  that  the  long  treatment  is  not  profit- 
able in  a  case  similar  to  the  one  taken  as  an 

example.  It  is  good  business  policy  then  to 
let  some  of  the  contents  go  to  loss  ;  the  net 

profit  per  ton  of  ore  treated  will  be  greater, 

and  so  always  will  be  the  total  net  revenue 
per  day. 

This  discrepancy  between  the  metallurgical 
and  the  economic  recoveries  are  especially 
marked  in  ore-dressing  plants.  It  is  least 
marked  in  the  concentration  of  copper  ores ; 
it  is  especially  noteworthy  in  that  of  auriferous 
pyrite  ores  and  still  more  as  regards  galena 
and  blende  ores.  The  discrepancy  hinges  on 
the  fact  that  in  any  concentrating  plant,  under 
normal  operating  conditions,  the  metallurgical 
efficiency  and  the  grade  of  the  various  con- 

centrates always  fluctuate  in  opposite  direc- 
tions ;  that  is,  the  metallurgical  recovery  can 

be  increased  by  lowering  the  grade  of  the  con- 
centrates, and  the  grade  of  the  concentrates 

can  be  raised  only  at  the  expense  of  the  metal- 
lurgical recovery. 

However  perfect  a  plant  may  be  as  to  de- 
sign and  operation,  there  is  always  some 

mineral  going  to  loss  and  some  gangue  will 
find  its  way  into  the  concentrate,  this  imper- 

fection being  due  to  the  fact  that  there  is  no 
definite  line  of  demarcation  between  concen- 

trate and  tailing. 

In  any  ore-dressing  plant,  whatever  be  the 
type  of  machinery  used,  there  is  always  some 
middling  produced.  This  middling,  and  es- 

pecially that  part  of  it  that  is  produced  by  the 
coarser  concentrating  machinery,  is  usually 
re-treated  in  some  way  or  other,  but,  whatever 
be  the  flow-sheet  of  the  plant,  it  is  evident 
that  the  middling  will  eventually  arrive  at 
some  point  along  its  course  of  treatment  where 
a  final  decision  must  be  passed  as  to  whether 
it  be  allowed  to  enter  the  concentrate  or  be 
sent  to  waste  with  the  tailing. 

In  most  cases  mill  men  have  but  a  vague 
idea  as  to  the  true  nature  and  value  of  the 

middling.  The  dividing  point  between  con- 
centrate and  tailing  is  chosen  somewhat  at 

random,  the  colour  being  taken  more  often  as 
a  guide  than  the  actual  commercial  value  of 
the  material  in  question. 

This  is  illustrated  in  the  diagram  on  the 

opposite  page,  which  represents  one  of  the 
Wilfley  tables  of  the  BunkerHill  &  Sullivan 
concentrator.  This  table  was  sampled  every 
two  inches.  The  upper  black  line  represents 
the  percentage  of  lead  and  the  lower  one  the 
ounces  of  silver  per  ton.  The  two  dotted 
lines  represent,  in  their  proper  scale,  the  net 
value  per  ton  at  each  individual  point  along 
the  discharge-lip  of  the  table.  Of  these 
dotted  lines  the  upper  one  gives  the  net  value 
when  the  market  price  of  lead  is  S5  per  100  lb. 
and  silver  is  at  70  c.  per  ounce.  The  lower 

line  gives  the  net  value,  v.hen  lead  is  at  S3'50 per  100  lb.  and  silver  at  50  c.,  that  is,  for  low 
market-values  of  the  metals. 

The  diagram  proves  that  the  tables  have  to 

be  operated  differently  according  to  the  varia- 
tion in  the  market-prices  of  metals.  So  also  if 

some  modification  was  made  to  the  smelter 
contract,  the  curve  representing  the  net  value 
per  ton  would  vary  accordingly,  and  it  would 
be.  necessary  to  change  the  point  of  separation 
between  concentrate  and  tailing. 

An  accurate  analysis  of  this  kind  at  times 
brings  some  startling  revelations.  In  the 

specific  case  taken  for  example  (and  this  exam- 
ple is  based  on  actual  experimental  data),  the 

grade  of  the  material,  the  commercial  value 
of  which  is  zero,  lay  between  17  and  12%  lead 
and  between  10  and  75  oz.  silver,  according 

to  whether  the  prices  of  metals  are  low  or 
high.  A  14%  lead  tailing  seems  shockingly 
high,  but  these  figures  cannot  be  disputed  :  it 

may  be  worth  while  tore-treat  the  high-grade 
portion  of  this  tailing  and  this  is  what  is  being 

done,  but  the  point  beyond  all  discussion  is 
that  under  no  circumstances  should  any  pound 

of  material  assaying  less  than  14%  lead  and 
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8  oz.  silver  be  admitted  in  the  concentrate. 
The  example  just  analysed  illustrates  a  case 

where  the  discrimination  between  concentrate 
and  tailing  is  entirely  dependent  on  the  in- 

trinsic value  of  the  material  itself.  There  are 
other  cases,  however,  where  the  addition  of 

low-grade  middling  to  the  concentrate  is  suffi- 
cient to  lower  the  average  grade  of  the  con- 

centrate to  such  a  point  that  the  unit-prices 
paid  for  the  metals  are  also  reduced  thereby, 
causing  a  heavy  loss.  As  an  example  let  us 
suppose  that  the  ore  in  question  be  an  auri- 

ferous pyrite  in  quartz  and  that  the  average 

concentrate  will  assay  :  2  oz.  gold  and  5'4% lead. 

Let  us  suppose  also  that  the  smelter  con- 
tract under  which  the  concentrate  is  sold,  reads 

as  follows : 

duced  to  below  5%,  and  therefore  no  payment 
is  received  for  lead. 

Profits  and  losses  become  as  follows  : 
Nine  tons  of  original  concentrate  : 

Gold,  18  oz.  @  $19   $342"00 
Lead,  48'6  units  @  40  c        19*44 

Total   $36r44 

Less  treatment  on  9  tons        45"00 

Net  return   $316'44 Ten  tons  mixed  concentrate  : 

Gold,  18'35oz.  @  $19   $348'65 
Less  treatment        50*00 

Net  return   $298'65 
Net  loss   I   1779 
Loss  per  ton          178 

STUDY  IN   CONCENTRATION  AT   THE  BUNKER  HILL  <(•  SULLIVAN. 

Gold  @  $19  per  oz. 
Lead.  No  payment  under  5%  lead  ;  40  c. 

per  unit  for  contents  above  5%. 
Treatment  charge  $5  per  ton. 

In  milling  the  ore  we  find  that  for  every 
nine  tons  of  concentrate  produced  we  obtain 
also  one  ton  of  middling  assaying  as  follows : 

Gold     7  dwt. 

Lead    2"5% 
Zinc      16% 

This  middling  contains  $6'65  in  gold,  and 
as  the  treatment  charge  is  $5  per  ton,  there 
should  be  a  profit  of  $r65.  It  is  easy  to  cal- 

culate that  by  adding  this  middling  to  the  con- 
centrate the  average  grade  of  the  concentrate 

will  be  1*83  oz.  gold  and  4'96%  lead. 
This  shows  that  owing  to  the  addition  of 

the  low-grade  middling  the  lead  content  is  re- 
2—5 

This  goes  to  prove  how  an  apparently  pro- 
fitable operation  can  in  reality  cause  a  sub- 

stantial loss. 

Other  important  factors  to  be  kept  in  con- 
sideration in  the  economics  of  milling  are  the 

transport  and  treatment  charges.  There  is 
first  of  all  a  charge  for  hauling  the  concentrate 
from  the  mill  to  the  railroad  unless  the  mill  is 
built  close  to  the  railroad  tracks,  and  this 
charge  will  range  from  $3  to  $20  per  ton, 
according  to  the  distance.  In  addition  to  this 

there  are  the  railroad  freight-charges  for  haul- 
ing the  concentrate  from  the  loading  station 

to  the  smelter,  and  these  will  range  from  $3 
to  $12  per  ton.  Fmally,  the  smelter  will 
charge  from  $2  to  $12  per  ton  for  the  privi- 

lege of  smelting  the  ore. 
All  these  charges  naturally  will  vary  owing 
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to  local  conditions,  but,  whatever  the  cost 
may  be,  there  will  always  be  a  total  transport 
and  treatment  charge  that  will  range  from  a 
minimum  of,  say,  $5  per  ton  to  $20  and  even 
S30  per  ton.  When  the  mill  is  in  relatively 
inaccessible  districts,  these  total  charges  may 
be  at  times  much  higher.  In  most  cases  the 
transport  and  treatment  charges  amount  to 
about  $9  to  $14  per  ton. 

These  charges  are  debited  against  every 
ton  of  product  shipped  from  the  mill,  whether 

it  be  high-grade  or  low-grade,  and  every  in- 
dividual ton  of  material  that  is  not  rich  enough 

to  more  than  offset  all  the  charges  debited 
against  it  is  not  worth  shipping.  In  remote 
districts  I  have  seen  concentrates  containing 

$20  and  $30  per  ton  in  gold  and  silver  thrown 
on  the  dump  as  worthless  material.  There  it 
will  remain  until  some  day  improved  trans- 

port and  smelting  facilities  will  transform  this 
material  from  waste  into  a  valuable  product. 

Mill  -  operators  often  delude  themselves 
about  the  shipping  of  low-grade  ore  and  mill- 
products.  They  may  have  on  hand  a  large 
tonnage  of  high-grade  ore  and  a  few  tons  of 
low-grade  material,  and  they  resort  to  the  in- 

genious device  of  mixing  the  two  together. 
In  doing  so  they  flatter  themselves  that  they 
are  skilfully  smuggling  the  low-grade  material 
to  the  smelter,  not  realizing  that  they  are  los- 

ing exactly  the  same  number  of  dollars  and 
cents  as  if  the  two  materials  had  been  shipped 
separately. 

To  illustrate  this,  let  us  take  a  simple  case. 

A  gold  ore  is  being  paid  at  the  rate  of  .$19'50 
per  oz.  gold,  and  the  total  transport  and  treat- 

ment charges  are  $15  per  ton.  We  have  two 
tons  of  ore.  One  ton  assays  3  oz.  gold  and 

the  other  0*7  oz.  The  first  ton  is  therefore 
worth  $58'50  for  its  gold  content ;  this,  less 
$15  charges,  is  equal  to  a  net  value  of  $43'50. 
The  second  ton  of  ore  is  worth  $13'65  for  its 
gold  content  ;  the  total  charges  are  $15,  and 
the  loss  on  this  material  amounts  therefore  to 

$r35. 
If  we  mix  the  two  tons  of  ore  together,  we 

shall  have  2  tons  averaging  rx5oz.  gold  and 

having  a  total  net  value  of  $42' 14.  This  cor- 
responds exactly  to  the  difference  between  the 

profit  realized  on  the  first  ton  and  the  loss 
suffered  on  the  second  ton. 

Summarizing:  we  have  considered  two 

cases  in  which  it  is  profitable  to  keep  a  low- 
grade  material  out  of  the  concentrate.  In  the 
first  case  the  adding  of  low-grade  material 
lessened  the  unit-prices  paid  for  the  metal. 
In  the  second  case  the  transport  and  treat- 

ment charges  more  than  offset  the  assay- \alues 

contained  in  the  low-grade  material.  At  times 
both  these  conditions  may  co-exist. 

On  the  other  hand,  there  are  conditions 

when  it  pays  to  throw  some  low-grade  ma- 
terial into  the  concentrate.  Some  years  ago 

I  was  operating  a  large  lead-silver  plant.  I  • 
found  myself  confronted  with  the  problem  of 
what  to  do  with  some  peculiar  material.  It 

was  the  last  spigot-discharge  of  a  spitzkasten 
and  consisted  of  very  fine  slime,  almost  col- 

loidal. The  slime  contained  15'5%  lead  and 
7'9  oz.  silver.  The  best  recovery  we  could  ob- 

tain by  concentrating  this  slime  on  vanners 
was  15%  of  the  lead  and  11%  of  the  silver. 
The  price  of  lead  and  silver  were  high  at  that 
time.  The  profit  by  concentration  per  ton  of 

dry  slime  treated  was  estimated  at  $1*32.  By 
shipping  the  slime  directly  to  the  smelter  we 

realized  .S4'69,  and  therefore  this  vanner-feed 
was  mixed  with  the  slime-concentrate  and 

shipped  to  the  smelter.  The  reason  for  mix- 
ing the  two  products  was  that  the  smelter 

would  have  refused  to  accept  this  low-grade 
material  if  shipped  by  itself. 

This  is  one  example  illustrating  a  case 

when  the  mixing  of  two  mill-products  becomes 

profitable. Another  instance  was  lately  brought  to  my 

attention  in  Colorado.  The  mill  was  produc- 
ing two  concentrates.  One  was  a  60%  lead 

product  containing  about  6%  zinc  ;  the  second 
was  an  iron  concentrate  assaying  about  16% 
zinc,  all  zinc  in  excess  of  10%  being  penalized, 
as  customary.  Both  concentrates  were  being 
sold  under  the  same  smelter-schedule  and  at 

the  same  rates  ;  by  mixing  the  two  concen- 
trates the  total  mill-product  assayed  less  than 

10%  zinc,  and  by  this  expedient  the  zinc  pen- 
alty was  avoided  without  in  any  way  decreas- 

ing the  value  of  the  concentrates. 
There  are  instances,  as  I  have  just  shown, 

in  which  there  is  a  profit  in  mixing  the  con- 
centrates. More  frequently,  however,  the 

profit  lies  in  keeping  the  concentrates  separ- 
ate, and  even  to  increase,  to  some  extent,  the 

subdivision  of  the  products.  The  reasons  for 
so  doing  may  be  of  different  natures  ;  they 

may  depend  on  freight-rates,  from  the  way 
the  smelter-contracts  are  framed,  or  from 
the  co-existence  of  two  or  more  smelter- 
schedules. 

In  most  localities  freight-rates  are  progres- 
sive,thatis,high-grade  ores  pay  higher  freight- 

rates  than  low  -  grade  ores.  On  a  certain 
Colorado  railroad,  for  an  instance,  the  freight- 
rate  on  ores  worth  less  than  $30  per  ton  is 
$3,  and  on  ores  worth  more  than  $100  per  ton 

it  is  $5"50.     At  one  of  the  plants  in  this  dis- 
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trict  the  mill  produces  a  high-grade  lead  con- 
centrate and  a  low-grade  iron  product.  It  is 

the  aim  of  the  mill-superintendent  to  keep  the 
low-grade  concentrate  below  $30,  so  as  to 
take  advantage  of  the  low  freight-rates  for 
the  largest  possible  tonnage  of  concentrates 

produced.  Any  high-grade  material,  as  that 
obtained  from  the  quicksilver  traps  and  from 
other  parts  of  the  mill,  is  therefore  thrown 
into  the  lead  concentrate,  which,  being  high- 
grade,  is  already  charged  with  the  maximum 
freight-rate. 

any  grade  for  smelting  silicious  gold  and  silver 
ore,  and,  to  get  all  the  lead  supply  they  can, 
they  will  offer  favourable  treatment-charges 
even  for  low-grade  concentrates,  though  the 
unit-price  offered  may  not  be  as  high  as  that 
offered  by  the  first  mentioned  smelter  for  the 
high-grade  concentrate. 

Moreover,  the  trans  -  continental  freight- 
rates  are  so  arranged  that  it  is  cheaper  to  send 
one  pound  of  lead  from  the  Western  States  to 
the  Atlantic  Coast  under  the  form  of  lead  con- 

centrates assaying  not  less  than  70%  lead,  than 

BUILDING   THE  FOUNDATIONS  OF  THE  TAQUAH  30-STAMP  MILL,    WEST  AFRICA. 

Other  economic  advantages  can  be  derived 
from  the  co-existence  of  two  or  more  smelter 
contracts.  The  smelter  contracts  are  gener- 

ally arranged  on  a  sliding  scale  and  the  terms 
of  the  contract  vary  according  to  the  special 
desire  of  the  smelter  to  receive  one  kind  of  ore 
or  another. 

Some  smelters,  owing  to  the  metallurgical 
process  they  follow,  need  chiefly  high-grade 
lead  concentrates,  that  is,  concentrates  assay- 

ing about  60%  lead.  Accordingly,  they  offer 
high  unit-prices  for  clean  concentrates  and 
very  low  prices  for  low-grade  concentrates. 

Other  smelters  may   need  concentrates  of 

it  is  to  ship  that  same  pound  of  lead  as  bul- 
lion. This  differentiation  in  the  freight- rates 

enables  the  smelters  in  New  Jersey  to  offer 
better  rates  for  the  very  purest  lead  concen- 

trates that  can  be  offered  by  any  of  the  Rocky 
Mountain  smelters. 

Thus  we  have  here  three  different  smelters, 
one  offering  good  prices  for  low-grade  lead, 
another  offering  better  prices  for  the  high- 
grade  lead,  and  the  third  offering  special  in- 

ducements for  the  very  cleanest  concentrate 
that  can  be  produced  in  the  mill.  Now  let  us 
suppose  that  a  company  has  contracts  with 
each  of  these   three  smelters.      Almost  any 



130 THE    MINING    MAGAZINE 

machine  in  the  mill  will  yield  various  grades 
of  concentrate  and  it  is  an  easy  matter  to  keep 

these  products  separate  as  they  are  delivered 
by  the  machines.  By  doing  so  three  grades 
of  concentrate  can  be  produced  and  each  con- 

centrate sold  at  best  advantage. 

Another  question  of  great  economic  import- 
ance and  of  frequent  application  is  that  of 

smelting  as  against  concentrating. 
At  the  Bunker  Hill  &  Sullivan  mine  the 

ore  consists  of  silver-bearing  galena  in  siderite 
and  quartz  gangue.  The  ore,  assaying  on  an 

average  12%'lead,  is  too  low-grade  to  be  smel- 
ted directly,  and  accordingly  is  concentrated 

with  jigs  and  tables.  The  jig-middling,  con- 
sisting chiefly  of  siderite  containing  finely  dis- 

seminated galena,  will  analyse  approximately  : 

Silver    4"5  oz. Lead     10% 
Iron     31% 
Silica       6% 

Sulphur       4% 
The  sulphides  are  so  finely  disseminated 

that  the  re-treatment  of  this  jig  -  middling 
shows  only  a  recovery  of  55%  of  the  lead  and 
50%  of  the  silver. 

On  the  other  hand,  this  middling  is  an  ideal 
material  for  smelting,  being  a  lead  ore  low  in 
sulphur  and  silica  and  high  in  iron.  On  this 
account  the  smelters  have  been  able  to  offer 

especially  good  prices  and  low  treatment- 
charges  for  this  material,  making  it  more  pro- 

fitable to  the  mining  company  to  ship  this 
low-grade  material  directly  to  the  smelter  than 
to  attempt  to  concentrate  it  any  further  by  re- 
grinding  and  table  concentration. 

So  also,  in  the  concentration  of  copper  ores, 

there  are  instances  where,  owing  to  the  oxi- 
dized character  of  the  surface  ore,  it  is  unpro- 

fitable to  attempt  to  mill  it ;  in  other  cases  the 
presence  of  garnet  or  other  heavy  gangue 
makes  it  impossible  to  concentrate  the  ore. 

Lately  at  the  Goldfield  Consolidated  some 
of  the  ore  from  the  lower  levels  has  been 

shipped  directly  to  the  smelter,  though  not 
being  of  much  higher  grade  than  the  average 
mill-feed,  solely  on  account  of  its  high  copper 
content,  which  caused  an  undue  cyanide  con- 

sumption when  cyaniding  the  mill-tailing. 
The  cost  of  operation  is  another  item  that, 

to  a  great  extent,  influences  the  milling 

practice.  Where  low-grade  ore  is  being  treat- 
ed, it  IS  essential  to  reduce  the  costs  to  the 

minimum.  The  simpliest  way  to  do  this  is  to 
increase  as  much  as  possible  the  tonnage  of 
ore  treated. 

In  most  plants  tlie  mills  or  cyanide  plants 

are  of  limited  and  generally  insufficient  capa- 

city ;  circumstances  frequently  do  not  warrant 
the  increase  of  the  capacity  of  the  plant  by 
adding  further  equipment,  and  the  manager 
finds  himself  under  obligation  to  do  the  best 
he  can  with  the  means  at  his  disposal.  This 
compels  him  to  crowd  the  mill  machinery  to 
its  utmost  capacity  ;  it  necessitates  shortening 
the  period  of  treatment  in  the  cyanide  vats 
and  of  avoiding  as  much  as  possible  any  de- 

lays or  shut-downs.  It  is  impossible  to  crowd 
a  plant  without  impairing  its  efficiency,  but 

when  treating  low-grade  ore  the  losses  result- 
ing from  the  decreased  efficiency  are  often 

more  than  compensated  by  the  decreased 

operating  cost. 
We  must  remember  at  this  point  that  the 

mill,  whatever  be  its  kind,  is  the  throttle  regu- 
lating the  operations  of  the  whole  plant.  If 

the  mill  becomes  choked  or  has  to  shut-down, 
the  mine  must  accordingly  reduce  its  output 
or  suspend  operations.  An  increased  capacity 
of  the  mill  corresponds  to  an  increased  output 
from  the  mine,  and  will  reduce  not  only  the 
operating  cost  in  the  mill  but  also  that  of  all 
the  plant  in  a  general  way  :  the  overhead 
charges,  the  costs  of  maintaining  a  town  office, 
the  assay-office,  the  engineering  stafif,  etc.,  all 
will  be  reduced  and  in  most  cases  there  is 

more  money  saved  by  these  reductions  than 

is  lost  in  the  mill  owing  to  a  decreased  effici- 
ency of  plant. 

As  an  illustration,  we  can  take  the  Utah 

Copper  Co's.  operations.  This  company  is 
handling  the  lowest  grade  copper  sulphide  ore 
mined  in  the  world.  To  be  successful,  as 

this  company  has  been,  it  is  dependent  chiefly 
on  three  factors  in  the  mill.  These  are : 

capacity,  full  load,  and  continuity;  that  is,  the 
plant  must  be  of  ample  capacity,  it  must  be 
kept  at  full  load  and  operated  continuously. 

In  doing  this  the  Utah  Copper  Co.  has  suc- 
ceeded remarkably  well. 

When  a  concentrating  plant  is  operated  in 

connection  with  a  cyanide  plant  other  con- 
siderations come  into  play.  The  two  plants 

are  intended  to  work  in  unison  and  it  is  im- 
material whether  the  recovery  be  effected  in 

one  plant  or  the  other.  The  best  policy,  there- 
fore, is  to  balance  the  two  plants  in  such  a 

way  that  the  best  economic  efficiency  maybe 
obtained.  The  aim  of  the  concentrating  plant 
must  be  that  of  removing  as  much  as  possible 
all  the  sulphides  that  cannot  be  treated  by  the 
cyanide  plant.  Frequently  the  sulphides  cause 
a  heavy  cyanide  consumption  and  it  pays  to 
recover  as  much  of  these  sulphides  as  possible 

even  if  the  concentrate  produced  be  very  low- 
grade.     The  losses  due   to  the    freight   and 
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treatment  charges  on  this  low-grade  concen- 
trate will  be  offset  by  the  reduced  cyanide 

consumption. 
On  the  other  hand,  there  are  plants  where 

the  sulphides  in  the  ore  do  not  affect  the  cya- 
nide solution  to  any  marked  degree,  and  at 

the  same  time  do  not  readily  yield  their  gold 
and  silver  contents  to  the  solutions  unless  they 
be  crushed  to  an  impalpable  powder.  In  such 
a  case  it  is  necessary  to  separate  the  coarse 
sulphides  by  ore-dressing,  and  the  concentrate 
may  either  be  shipped  directly  to  the  smelters, 
or,  after  being  slimed  in  tube-mills,  it  may  be 
sent  to  the  cyanide  plant  together  with  the 
tailing.  Where  such  conditions  exist  there  is 
no  special  reason  for  attempting  to  separate 
the  sulphides  contained  in  the  slime,  as  these 
minute  particles  of  sulphides  will  cyanide 
without  difficulty  and  often  yield  a  higher 
economic  recovery  by  the  cyanide  process 
than  can  be  obtained  by  the  smelting  of  the 
concentrate. 

The  cyaniding  of  concentrates,  as  against 
smelting,  is  another  subject  of  great  economic 
importance  and  in  these  last  few  years  has 
been  receiving  more  and  more  attention. 
When  a  concentrate  can  be  cyanided,  the  gold 
and  silver  are  realized  in  the  form  of  metallic 

bars  for  which  the  producer  receives  payment 
at  full  market-value.  Against  this  process 
are  to  be  charged  the  cost  of  treatment  and 

tailing-losses.  On  the  other  hand,  against 
the  smelting  of  concentrates  are  to  be  charged 
the  discounts  made  by  the  smelters  on  the  gold 
and  silver  contents,  the  cost  of  transport  and 
smelting,  and  a  few  other  charges,  like  that  of 
interest  on  the  value  of  the  concentrate  during 
transit. 

The  question  whether  it  be  best  to  cyanide 
the  concentrate  or  sell  it  to  the  smelters  hinges 
entirely  upon  the  question  whether  the  cost 
and  loss  by  cyanidation  be  more  or  less  than 
the  cost  and  charge  debited  to  smelting. 

The  main  difficulty  in  cyaniding  concentrate 
is  the  heavy  cyanide  consumption,  but  in  many 
instances  this  loss  can  be  obviated  by  roasting 
or  by  giving  preliminary  treatments  to  the 
concentrate.  In  some  localities  the  concen- 

trates will  readily  cyanide  after  being  slimed 
and  where  such  conditions  exist  this  process 
is  responsible  for  greatly  raising  the  economic 
efficiency  of  the  plant.  This  question  of  cya- 

niding the  concentrate  must  be  especially  kept 
in  mind  in  localities  that  are  remote  from  the 
railroad,  as  the  successful  operation  of  the 
mine  may  depend  entirely  on  the  solution  of 
this  problem. 

The  best  example  I  can  give  of  the  practice 

of  cyaniding  a  concentrate  is  that  of  the  Tread- 
well  plant.  W.  P.  Lass  has  fully  described 
the  process  in  the  transactions  of  the  American 
Institute  of  Mining  Engineers.  At  Tread- 
well  the  total  loading,  transport,  smelting,  and 
deduction  charge  per  ton  of  concentrate  was 
close  to  $12  per  ton.  At  present  the  cost  of 
cyaniding  the  concentrate  varies  from  $270 
to  $3,  and  the  loss  in  the  tailing  ranges  from 
$r80  to  $2  per  ton,  so  that  the  introduction 
of  this  process  represents  a  net  profit  of  about 

$7'25  per  ton  of  concentrate  treated. 
The  various  considerations  we  have  been 

debating  all  tend  to  emphasize  the  fact  that 
the  ultimate  object  of  any  reduction  plant  is 
that  of  obtaining  the  maximum  economic,  and 
not  the  maximum  metallurgical,  efficiency. 
So  many  and  widely  disparate  factors  affect 
the  economic  efficiency  that  the  metallurgical 
treatment  itself  becomes  affected  thereby  ;  the 
metallurgical  treatment  must  change  as  the 
factors  affecting  the  economic  efficiency  be- 

come changed  and  every  modification  in 
freight-rates,  every  new  smelter  contract,  and 
every  variation  in  the  character  or  grade  of 
the  ore  will  call  for  some  modification  of  the 

flow-sheet  or  re-adjustment  of  the  machinery. 
It  is  the  principal  duty  of  the  metallurgical 

engineer  or  mill-superintendent  to  watch  these 
ever-changing  conditions.  The  operation  and 
routine  work  he  can  leave  to  the  foreman  and 

shift-bosses,  devoting  a  good  part  of  his  time 
to  the  business  side  of  milling.  Mining  is  not 
only  a  technical  but  also  a  commercial  enter- 

prise, and  a  manager  must  be  just  as  good  a 
business  man  as  he  is  supposed  to  be  a  good 
engineer.  It  is  the  dollars  and  cents  that  he 
can  squeeze  out  of  the  ore  that  go  to  make  his 
reputation  far  more  than  his  technical  abilities. 

The  Production  of  Gold  in  New  South 

Wales  during  1912  was  165,295  oz.  worth 
;^702,129.  Of  this,  18,899  oz.  worth  ;^80,276 
was  obtained  from  dredging  operations. 
Dredging  for  gold  was  started  in  1900  and 
the  total  production  has  been  348,603  oz,  worth 
;^1,480,774.  The  best  years  were  1907  and 
1908,  when  36,136  oz.  and  37,917  oz.  re- 

spectively were  obtained.  Since  then  the  out- 
put has  steadily  declined.  The  results  obtain- 

ed at  the  tin  dredges  have  shown  great  regu- 
larity since  1907.  The  recovery  in  1912  was 

1621  tons  of  concentrate  selling  for  ̂ 223,813. 
The  total  yield  of  concentrate  since  1900  has 
been  12,187  tons,  sellmg  for  ;^1, 273,068.  It 
is  stated  that  the  areas  now  being  dredged  for 
gold  are  being  rapidly  depleted.  Nearly  all  the 
tin  comes  from  the  northeast  corner  of  the  state. 
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Method  of  Treating  a  Rhodesian  Gold  Ore  containing  Arsenic  and  Antimony. 

By  GORDON  F.  DICKSON. 

THE  Cam  &  Motor  property  consists  of 
226  claims  held  under  the  Mines  &  Min- 

erals Act  (1903)  and  is  situated  at  the 
Eiffel  Flats  in  the  Hartley  mining  district  of 
Southern  Rhodesia.  It  was  originally  acquired 

under  option  in  1910  by  the  London  &  Rho- 
desian Mining  &  Land  Co.,  and  as  the  result 

of  an  extensive  scheme  of  development  the 

property  was  purchased  and  the  present  com- 
pany formed  in  191L 

The  two  principal  orebodies  are  the  Motor 
&  Cam-Good  Shepherd.  The  Motor  lode 
strikes  north  and  south,  and  underlies  west, 

while  the  Cam-Good  Shepherd  workings  ex- 
tend eastward  from  near  the  northern  end  of 

the  Motor  workings.  "The  Cam  &  Good  Shep- 
herd mines  were  originally  separate  proper- 
ties, but  the  latter  was  purchased  from  the 

United  Rhodesia  Gold  Fields  by  the  Cam  & 
Motor  Gold  Mining  Co.  in  May  191L 

During  the  past  two  years  work  has  been 
almost  wholly  confined  to  the  Motor  lode, 
which  is  opened  up  to  a  depth  of  630  ft.,  there 

being  a  total  of  nearly  16,000  ft.  of  develop- 
ment accomplished.  The  orebody  is  a  quart- 

zose  mass  of  sedimentary  origin  occurring  as 
an  impregnation  of  the  normal  sediments  with 
secondary  minerals.  The  hanging-wall  rocks 
consist  of  a  series  of  interbedded  quartz  grits, 

quartzites,  and  finer  slates,  while  the  foot-wall 
is  a  fine-grained  highly  altered  crystalline  rock 
of  allied  character,  chiefly  augite  -  andesite. 
The  typical  ore  is  a  greyish-green  compact 
rock  containing  quartz  and  calcite,  iron  and 
arsenical  pyrite,  also  some  stibnite  being 

present. 
The  Motor  lode,  as  already  stated,  strikes 

north  and  south,  and  it  dips  at  an  angle  of 

75''  west,  there  being  a  tendency  to  curve  east- 
ward at  both  ends.  The  average  length  of  ore 

proved  is  1000  ft.,  while  the  width  of  the 
lenses  is  from  8  to  100  feet. 

The  Cam -Good  Shepherd  orebody  trends 
east  and  west,  and  dips  south  at  70  .  There 
appears  no  doubt  that  this  is  the  same  line  of 
lode  as  the  Eileen  Alannah,  the  workings  of 
which  mine  extend  to  within  a  few  feet  of  the 

Good  Shepherd  boundary,  and  from  that  point 
to  the  Good  Shepherd  workings  there  is  an 
undeveloped  length  of  1350  ft.  on  the  line  of 

lode.  Nearly  3000  ft.  of  development  has 
been  done,  the  Cam  mine  being  opened  up  to 
a  depth  of  500  ft.  and  the  workings  connected 
with  the  Good  Shepherd  at  the  various  levels 

down  to  300  ft.  The  country-rock  on  both 
sides  of  the  lode-channel  is  of  an  igneous  type, 

closely  resembling  that  on  the  foot-wall  of  the 
Motor  lode,  and  while  the  characteristic  min- 

erals are  similar,  there  is  more  quartz  and 

secondary  carbonates,  also  some  chlorite  pre- 
sent. 

The  Petrol  is  a  comparatively  recent  dis- 
covery and  only  a  limited  amount  of  develop- 

ment has  so  far  been  done.  The  ore  closely 

resembles  that  of  the  Motor  lode,  the  country- 
rock  being  the  same  as  that  enclosing  the 
Cam  &  Good  Shepherd  lode.  Although  a 
length  of  200  ft.  of  ore  of  the  same  average 
grade  as  the  Motor  &  Cam  has  been  proved, 
it  is  interesting  to  note  that  this  has  not  been 
included  in  the  published  ore  reserve  of  the 
company. 

The  following  analysis  gives  the  principal 
constituents  of  the  Motor  ore  : 

% 

Silica,  SiOa    44'33 
Iron  Pyrite,  FeSo    2'95 
Mispickel,  FeS.,  FeAso    2*15 
Stibnite,  SboSg     0'15 
Calcium  Carbonate,  CaCOs    14"10 
Magnesium  Carbonate,  MgCO 3...  26"  10 Graphite  C    Traces 

In  some  parts  of  the  Motor  mine  both  stib- 
nite and  graphite  occur  in  somewhat  greater 

proportions  than  shown  in  the  foregoing  an- 
alysis. During  the  whole  course  of  experi- 

mental treatment,  however,  when  parcels  of 
sulphide  ore  were  taken  from  various  parts  of 
the  mine,  no  trouble  was  experienced  through 
the  presence  of  these  minerals,  that  were  not 
easily  overcome.  Laboratory  experiments 
were  first  carried  out  on  representative  sam- 

ples of  raw  ore,  but  it  was  proved  conclusively 
that  this  form  of  treatment  was  neither  econo- 

mical nor  satisfactory,  owing  chiefly  to  the 
excessive  consumption  of  cyanide  and  loss  of 
free  alkali  through  decomposition  of  the  exist- 

ing minerals. 
Attention  was  then  directed  entirely  to 

roasting  methods,  and  after  a  number  of  pre- 
132 
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liminary  tests,  which  showed  a  high  percen- 
tage of  extraction,  more  exhaustive  trials  were 

made  on  larger  quantities,  from  which  fully 
confirmatory  results  were  obtained. 

The  following  is  a  brief  history  of  this  lat- 
ter work.  A  large  number  of  samples  of  sul- 

phide ore  were  crushed  to  pass  a  10-mesh 
screen,  and  after  being  quartered  down,  were 
put  through  a  pulverizer,  the  final  product  all 

passing  through  a  30-mesh  screen.  Samples 
were  then  taken  for  roasting,  which  was  done 

Owing  to  the  fusibility  of  the  stibnite,  it 
was  found  that  care  was  required  in  roasting. 
If  the  temperature  in  the  muffle  was  raised 
too  rapidly,  globules  were  formed  ;  these  were 
very  difficult  to  oxidize  and  eventually  affected 
the  recovery. 

In  the  subsequent  treatment  with  cyanide 
the  carbonates  of  magnesium  and  calcium 
were  found  to  have  a  useful  effect  in  main- 

taining the  protective  alkalinity  of  the  solu- 
tions. 

PLAN  OF  THE   CAM  d-  MOTOR   COMPANY'S  PROPERTY. 

in  a  Morgan  L  L  muffle  fired  with  coal,  rabb- 
ling being  effected  by  a  diamond-shaped  hoe. 

In  all  experiments  a  commercial  roast  was 
obtained  in  45  minutes,  but  the  charge  was 
usually  allowed  to  remain  in  for  60  minutes, 

when,  on  testing  by  Brinsden's  method,  the 
ore  was  invariably  found  to  have  had  a  'sweet' 
roast.  Subsequently,  when  leached  or  agi- 

tated with  cyanide  solution,  an  average  ex- 
traction of  85  to  86%  of  the  gold  contents  of 

the  ore  was  obtained. 

Special  tests  were  also  made  on  samples  to 
which  was  added  a  proportion  of  both  stibnite 

and  graphite  above  the  average  quantity  con- 
tained in  the  ore,  without  any  appreciable  dif- 

ference being  discovered  in  the  extraction. 

The  prominent  points  discovered  as  the  re- 
sult of  these  experiments  (which  occupied  a 

lengthy  period)  were  as  follows  : 
1.  That  with  care,  and  the  admission  of 

sufficient  oxygen,  a  perfectly  '  sweet '  roast was  obtained  easily. 
2.  There  was  no  decrease  in  the  rate  of  ex- 

traction, when  more  than  the  average  quantity 
of  stibnite  was  present. 

3.  The  dissolution  of  gold  was  rapidly  ef- 
fected. 

4.  The  consumption  of  cyanide  was  low, 
and  there  was  a  high  final  protective  alka- linity. 

Notwithstanding  the  satisfactory  results  ob- 
tained from  the  work  of  testing,  the  question 
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of  erecting  an  experimental  unit  was  given 

weighty  consideration  by  the  board  of  direc- 
tors, and  eventually  agreed  upon,  it  being 

realized  that  in  addition  to  obtaining  complete 
confirmation  of  the  results  of  tests,  a  lot  of 
useful  knowledge  would  be  gained  as  regards 
the  cost  of  treatment,  and  of  details  that  would 
be  useful  in  connection  with  the  arrangement 
of  a  large  plant. 

The  experimental  plant  was  started  in 
November  1911,  the  work  being  under  the 

charge  of  Mr.  B.  L.  Gardiner,  the  company's metallurgist.  The  arrangement  of  the  plant 
is  as  follows  : 

15  by  9  in.  rock-breaker. 
No.  5  Krupp  ball-mill. 
Edwards  duplex  furnace. 
5-ft.  grinding-pan. 
Vacuum-filter. 
Mechanical  agitators. 
Leaching-vats. 
Precipitation. 

The  capacity  of  the  plant  was  estimated  on 
the  amount  of  ore  that  could  be  satisfactorily 
roasted  daily  by  the  simplex  furnace,  and  all 

necessary  arrangements  were  made  for  keep- 
ing full  data  and  statistical  records  of  results. 

For  the  first  three  weeks  only  a  small  daily 
tonnage  was  put  through,  but  it  was  gradually 
increased  until  the  roasting-furnace  was  run 
under  Kalgoorlie  conditions.     At  this  stage  a 
rise  in  the  assay  of  the  residue  was  noticed, 
and  for  a  further  period  the  extraction  dropped 
from  85  to  78%.     The  cause  was  eventually 

discovered  to  be  entirely  owing  to  the  tend- 
ency of  the  ore  to  ball  and  sinter  at  the  dis- 

charge end   of    the    roaster.      Arrangements 
were  then  made  to  lower  the  temperature  of 
the  finishing  hearth  by  firing  more  lightly,  and 
by  opening  the  end  and  side  ports,  with  the 
result  that  the  extraction  was  again  brought 
up  to  just  over  84%.   Roasting  was  thereafter 

carried    out    on    the  '  cool  finish '  lines,  and 
during  the  following  two  months  (December 

and  January)  efforts  were  directed  to  obtain- 
ing  the    maximum    tonnage    possible    under 

these  conditions,  with  satisfactory  results  as 
regards  extraction. 

After  this  was  accomplished,  firing  with 
coal  was  commenced  and  comparisons  were 
made  over  regular  periods  with  both  wood  and 
coal  for  the  purpose  of  ascertaining  the  most 
suitable  fuel  from  the  standpoint  of  economy 
and  efficiency.  The  question  of  the  cost  per 
ton  of  ore  roasted  is  necessarily  a  most  im- 

portant one,  and,  during  the  progress  of  the 
respective  trials,  careful  records  were  kept 
with  the  result  that  apart  from  any  question 

of  efficiency,  the  use  of  wood-fuel  worked  out 
at  an  appreciably  lower  figure  than  coal.  The 
chief  reasons  for  this  is  that  there  is  available 
within  10  to  12  miles  of  the  mine  several 

years'  supply  of  excellent  fire-wood,  which 
can  be  delivered  at  a  proportionately  lower 

rate  per  ton  than  coal  from  the  Wankie  col- 
lieries, chiefly  owing  to  the  long  distance  the 

latter  has  to  be  brought  by  rail  and  the  special 

high  freight-rate  charged  on  the  branch  line 
between  Gatooma  and  the  mine. 

It  is,  however,  realized  that  not  only  is  the 

available  supply  of  fire-wood  far  from  being 
inexhaustible,  but  that  the  conditions  may  be 
changed,  through  the  possibility  of  coal  being 
ultimately  obtainable  at  a  cheaper  rate,  either 
from  the  opening  up  of  the  known  coal  areas 
in  the  Lomagundi  district  or  through  a  sub- 

stantial reduction  in  the  present  railway-rates. 
It  was,  therefore,  eventually  decided  to  con- 

struct the  fire-boxes  of  five  Edwards'  furnaces 
for  burning  wood,  but  so  that  they  could  be  at 
any  time  converted  for  using  coal.  The  sixth 
furnace  has  been  fitted  with  a  Parkison  patent 
fire-box  of  the  type  used  at  the  Golden  Cycle 
mill,  in  Colorado,  which  is  arranged  for  the 

combustion  of  gases  on  the  '  producer '  prin- 
ciple. It  is  claimed  that  the  long  incandes- 

cent flame,  which  makes  wood  such  ideal  fuel 
for  roasting,  can  be  obtained  with  the  Parkison 
fire-box,  and  that  by  proper  regulation  of  the 
secondary  air,  any  length  of  flame  required 
can  be  obtained  up  to  60  ft.  The  final  de- 

cision was  not  reached  without  careful  thought 
in  view  of  the  fact  that  the  opinion  of  the 
consulting  metallurgists  on  the  particular 
question  as  to  the  class  of  fuel  that  should  be 
used  was  not  entirely  unanimous,  and  it  can 
be  seen  that  the  compromise  eventually 

agreed  upon  thoroughly  safeguards  the  posi- 
tion, while  the  important  consideration  of  cost 

is  made  a  prominent  one. 
Classification  and  treatment  of  the  product 

after  roasting  was  exhaustively  considered 
during  the  experimental  stage,  and  it  was 
eventually  decided  that  the  fineness  to  which 
it  was  necessary  to  grind  the  ore  to  obtain  a 

satisfactory  extraction  from  the  most  economi- 
cal point  of  view  was  somewhere  about  40 

mesh.  Experiments  carried  out  on  the  sand- 
residue  from  the  leaching  vats  showed  that 
after  being  all  ground  to  pass  100  mesh  and 

agitated  with  0'14%  cyanide  solution  for  vary- 
ing periods,  the  additional  extraction  did  not 

justify  the  higher  cost  of  all-sliming.  The 
plant  therefore  is  arranged  for  separation  of 
all  the  sand  and  slime,  the  former  being  treat- 

ed by  leaching  and  the  latter  by  the  vacuum 
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process  in  a  filter  of  the  fixed  submerged-leaf 
type.  It  was  proved  in  the  experimental 
plant  that  through  the  removal  of  the  com- 

paratively small  percentage  of  sand  and  the 
proportion  of  natural  slime  remaining,  the 
cakes  held  well  on  the  frames  and  a  perfectly 
satisfactory  extraction  was  obtained  on  the 
cheapest  possible  lines.  With  regard  to  the 
question  of  leaching,  it  will  be  seen  from  the 

plan  of  general  arrangement,  and  from  the  de- 

sand  as  will  be  the  case  in  the  large  plant, 
and  the  effect  of  the  lime  carbonate  in  the  ore 

will  be  more  of  a  beneficial  nature  than  other- 
wise, in  maintaining  the  protective  alkalinity 

and  thereby  reducing  cost.  The  new  plant, 
which  has  been  designed  to  have  a  minimum 
capacity  of  15,000  tons  per  month,  has  all 
been  shipped  and  the  work  of  erection  is  well 
advanced.  Delay  occurred  in  deliveries  of 
certain   portions  owing  to   the  effect  of  the 

AND  MOTOR  O.M.O'L' 
TREATMENT  PLANT. 
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tailed  description  with  which  I  shall  conclude, 
that  the  fine  sand  from  the  tube-mills  after 
preliminary  separation  will  gravitate  to  a 
Caldecott  cone,  where,  after  being  dewatered, 
it  will  pass  over  a  Caldecott  sand-table,  from 
which  a  perfect  leaching-product  will  be  ob- 

tained, washed  free  of  slime.  I  may  add  in 
this  respect  that  at  no  time  during  the  course 
of  treatment  with  the  experimental  plant  was 
any  setting  or  cementing  of  the  ore  in  the  vats 
experienced,  such  as  has  been  suggested,  even 
when  it  was  not  possible  to  obtain  such  a  clean 

strikes,  but  notwithstanding  this  it  is  expected 
that  the  whole  plant  will  be  ready  for  a  start 
before  the  end  of  the  year. 

The  following  is  a  brief  description  of  the 
general  arrangement  :  The  ore  will  be  hauled 
from  the  mine  in  3-ton  skips  and  delivered 
on  to  grizzlies  over  the  fine-ore  bin.  The  over- 

size will  gravitate  to  a  30  by  18  in.  jaw- 
breaker to  be  broken  to  34  inch  cubes,  which 

after  again  passing  over  grizzlies  with  two- 
inch  spaces  will  be  broken  down  with  two  16 

by  9  in.  rock-breakers  to  1-inch  cubes.     From 
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the  rock-breaking  station  the  ore  will  be  ele- 
vated and  distributed  by  a  tipping  tray-con- 
veyor over  steel  ore- bins,  from  where  it  will 

be  fed  automatically  into  the  three  Xo.  2  Ar- 
gall  dryers,  which  are  arranged  for  induced 
draught  and  with  a  canvas  tube  dust  collector. 
From  the  dryers  the  ore  will  be  delivered  on  to 

a  tipping  tray-conveyor,  and  this  will  convey, 
elevate,  and  distribute  the  dried  ore  to  the 

large  steel  ball-mill  bins.  During  transit  of 
the  ore  between  the  dryers  and  ball-mill  bins, 
a  1%  sample  will  be  automatically  cut  out  and 

ground  in  a  No.  3  ball-mill.  From  this  ac- 
cumulation, a  sample  weighing  100  lb.  will  be 

broken  daily,  the  remainder  being  returned  to 
the  circuit.  It  will  be  noticed  that  the  ball- 
mill  plant  consists  of  six  No.  8  Krupp  mills, 
three  being  on  each  side  of  the  central  bin, 

with  an  arched  way  in  the  centre  for  the  24- 
inch  conveyor. 

After  being  reduced  to  pass  20- mesh,  the 
ore  will  be  conducted  by  push-conveyors  and 
raised  in  a  belt-and-bucket  conveyor  to  the 
furnace-bin,  where,  by  means  of  a  push-con- 

veyor, it  will  be  distributed  over  the  full  200 

ft.  length  of  the  bin.  The  elevator  will  de- 
liver into  one  end  of  the  push-conveyor  and, 

for  the  first  8  ft.  of  its  length  it  will  be  closely 
boxed,  leaving  sufficient  room  only  for  the 
blades  to  swing,  so  as  to  confine  the  dust  as 
much  as  possible.  The  boxing  will  be  wholly 

or  partly  removable  for  the  purpose  of  exam- 
ining and  repairing  the  conveyor  when  necess- 

ary. The  belt-and-bucket  elevator,  which 
will  also  be  closely  cased,  will  be  provided 
with  a  fan  to  remove  the  dust  and  deliver  it 

with  the  ball-mill  dust  to  the  cyclone  arrester. 
From  the  furnace- bin  the  ore  will  be  automa- 

tically fed  into  six  Edwards'  duplex  furnaces, 
each  of  56  rabbles,  and  from  these  after  roast- 

ing, large  cooling  pusti-conveyors  will  deliver 
it  into  the  mixer.  From  the  mixer,  by  a  5-inch 
centrifugal  sand-pump,  the  pulp  will  be  raised 
to  the  classifier,  which  divides  it  into  three 
products,  namely,  coarse  sand,  fine  sand,  and 
slime.  The  coarse  sand  will  go  direct  to  the 
three  tube-mills  to  be  reduced  to  fine  sand  and 
then  returned  to  the  mixer.  The  fine  sand 
will  be  delivered  to  the  Caldecott  cones  and 

sand-tables,  where,  after  removal  of  the  bulk 
of  the  solution,  it  will  be  carried  by  a  travell- 

ing-tripper belt-conveyor  to  the  four  36  by  8 
ft.  leaching-vats. 

The  slime  will  be  delivered  from  the  classi- 
fier to  a  nest  of  spit/.kasten,  and  there  de- 

watered  and  thickened  to  •4  5-50%  solids,  be- 
fore being  fed  into  the  mechanical  agitators, 

which  are  of  the  ordinary  revolving-arm  type. 

The  vacuum-filter  will  be  19  ft.  long  by  10 

ft.  wide,  and  7  ft.  deep  with  two  60°  discharge- 
hoppers.  It  will  contain  50  leaves,  giving  ap- 

proximately 3300  square  feet  of  surface. 
The  residue  will  be  dropped  into  an  agitator 

underneath  the  filter,  whence  it  will  be  pump- 
ed to  the  dam. 

Ordinary  zinc  precipitation  with  shavings 
will  be  employed. 

The  power  will  be  supplied  by  four  Bab- 
cock  &  Wilcox  water-tube  boilers,  each  with 
2852  sq.  ft.  of  heating  surface  and  fitted  with 
chain-grate  stokers,  integral  superheaters,  and 

Green's  fuel  economizers,  also  with  induced 
draught,  having  both  electrical  and  steam- 
driven  fans  to  avoid  delay  in  case  of  accident. 

Two  Willans- Robinson  turbines,  each  of 
750  k.w.  capacity  at  300  r.p.m.,  will  be 
coupled  to  two  Siemens  alternators  supplying 

3-phase  current  of  550  volts,  50  periods. 
The  power-plant  includes  a  vertical  high- 

speed air-compressor  of  2500  cu.  ft.  per  min- 
ute, a  horizontal  compound  compressor  of  800 

cu.  ft.  per  minute,  and  a  35  k.w.  lighting  set. 

An  electric  hoist  is  being  used  for  mine- 
haulage.  The  direct-current  motor  of  275 
b.h.p.  is  connected  to  a  210  k.w.  shunt-wound 
direct-current  generator,  the  controller  taking 
its  supply  from  the  mine-generating  station. 

The  winding  set  is  well  equipped  for  safety, 

being  fitted  with  a  speed-limit  device,  also  an 
arrangement  to  prevent  withdrawal  of  the 
clutches  until  the  drums  are  held. 

The  power-plant  is  considerably  in  excess 
of  the  requirements  of  the  present  reduction 

plant,  but  the  latter  is  all  arranged  for  exten- 
sion in  anticipation  of  further  additions  in  the 

near  future. 

Production  of  Fertilizers. — The  Inter- 
national Institute  of  Agriculture,  of  Rome, 

has  published  the  following  table  of  production 
of  fertilizers  throughout  the  world : 

Metric  Tons 
1910  1911 

Phosphatic  fertilizers  : 
Mineral  phosphates    5.344.981  6.055,073 
Basic  slag       3.275.845  3.485.500 

Superphosphates     9,604.260  — 
Guano           66.044  — 

Potash  salts  (for  agriciilttire)  : 
Potash  salts  (calculated  as  pure 

potash         766,583        840.000 
Indian  saltpetre           15.581  15.273 
Other  potash  fertilizers  (cal- 

culated as  pure  potash)  ....  —  40.000 
Nitrogenous  fertilizers  : 

Nitrate  of  soda     2.432.949  2.487.000 

Sulphate  of  ammonia     1.045.905  1.187.425 
Cvanamide           30.000  52.000 
Nitrate  of  lime            25.000  50.000 



MINE  MANAGERS  AS  VALUERS 

Exploitation  as  against  exploration.      Management  in  relation  to  appraisals. 

By  MORTON  WEBBER. 

IN  the  June  issue  of  The  Mining  Magazine, 
I  was  impressed  by  a  contribution  by  Mr. 

F.  E.  B.  Fripp,  entitled  '  Scientific  Pros- 
pecting.' Mr.  Fripp  criticized  the  practice 

of  employing  mine  managers  in  the  capacity 
of  valuing  engineers.  He  points  out  that  the 
reason  for  a  selection  of  this  kind  is  probably 

reputation  gained  in  successful  management. 
The  contribution  suggests  that  exceptional 

aptitude  as  an  operator  does  not  necessarily 

imply  a  similar  qualification  in  the  discern- 

ment of  young  properties  possessing  the  ear- 
marks of  important  mines. 

These  specialties  are  distinct  in  the  major 
qualifications  required,  and  only  in  a  minor 
manner  are  they  interdependent.     When  an 

operator  is  required  to  perform  the  function 
of  a  valuer,  his  selection  is  probably  due  to 
ignorant  and  illogical  application  of  the  maxim 

'  Nothing  Succeeds  like  Success.'     The  pro- 
fits expected  of  these  relatively  different  types 

of  engineer,  I  submit,  are  also  different.     In 
its  broad  aspect,  the  manager  is  expected  to 

produce  profit  from  ore  and  in  developing  ad- 
ditional ore  in  the  mine  that  he  may  be  man- 
aging.    The  valuer  is  expected  to  produce  a 

maximum  of  profitable  mines  in  proportion  to 

properties  proved  unimportant  when  subjected 

to  a  preparatory  scheme  of  exploration.  Their 

common  ground  mainly  lies  in  the  intermedi- 
ate stage  of  mine  development.     Broadly,  the 

experience  of  the  valuing  engineer  pre-sup- 
poses  special  ability  m  the  laying  out  of  early 
exploration  in  order  to  demonstrate  the  value 
of  a  property  in  respect   to  grade  and  size. 

Coincidentally,  he  should  have  special  apti- 
tude in  laying  out  a  development  scheme  that 

will  permit  the  cutting  of  a  loss  with  a  mini- 
mum expenditure  of  time  and  money  ;    and 

concurrently  to  give  the  property  a  fair  trial. 

Assuming  the  early  exploitation  of  a  de- 
posit to  be  encouraging,  continued  exploration 

will  merge  finally  into  the  more  extensive  and 

closer  development  of  the  mine  for  the  re- 
moval of  its  ore.  Here  is  the  common  ground 

of  the  valuer  and  manager.    It  is  evident  that 
both    engineers    should    possess   a   thorough 
knowledge  of  the  various  systems  of  ore  re- 

moval :  the  manager  to  produce  operating  pro- 
fit and  the  valuer  in  the  conceiving  of  an  early 

programme  of  development  to  arrange  his 
method  of  attack  to  assist  the  manager  in  his 
subsequent  constant  and  radical  war  against 

costs.' 

Apart  from  the  fact  that  assigning  valuation 
work  to  managers  is  unfair  to  the  valuer,  who 
probably  has  utilized  a  considerable  portion 
of  his  career  in  moving  from  place  to  place  to 
gain  experience  of  varied  conditions,  losing 
thereby  the  remunerative  results  that  usually 
accrue  through  seniority,  it  imposes  on  the 
mine  manager  a  responsibility  for  which  he  is 
poorly  fitted.  He  will  either  consciously  or 
subconsciously  feel  his  deficiency  in  his  new 
role,  and  careful  of  a  well  earned  reputation 

in  his  own  sphere,  will  err  on  the  side  of  con- 
servatism. With  his  mind  trained  to  the  se- 

curity of  ore  reserves  he  will  fail  to  realize 
that  the  most  speculatively  important  epoch 
in  the  life  of  a  mine  is  in  its  early  existence. 

To  the  prospective  purchaser  life-extension, 
instead  of  being  subordinate  to  ore  reserves 
and  general  security  of  investment  is,  in  my 

judgment,  of  paramount  importance.  A  care- 
fully formulated  opinion  of  this  aspect  should 

constitute  a  primary  part  of  a  report.  Its 

evasion  or  limitation  by  formula  must  handi- 
cap the  usefulness  of  the  mine-valuer. 

In  my  practice  as  a  valuing  engineer,  I 
know  of  two  instances  where  young  mines 

that  subsequently  became  important  producers 

were  '  turned  down  '  by  mine  managers  sent 
to  examine  them.  Both  properties  could  have 
been  bought  on  reasonable  terms.  The  major 
purchase  payments  could  have  been  delayed 
until  the  prime  risk  was  eliminated,  and  the 

probability  of  success  established.  The  rea- 
son why  business  was  not  done,  in  these  in- 

stances, was  probably  because  the  engineers 
hoped  to  find,  with  these  orebodies,  conditions 
substantially  identical  with  those  obtaining  at 
the  successful  mines  with  which  they  were 
familiar.  Not  finding  these  they  failed  for 
want  of  general  knowledge  of  the  construction 
of  ore  deposits  to  recognize  the  evidence  of 
dissimilar  but  important  deposits,  which,  on 
subsequent  development,  became  valuable 
mines. 

The  reason  underlying  the  inexpediency  in 

employing  mine  managers  as  valuers  may  be 137 
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illustrated  by  a  surv 
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past  period,  and  the  low 
of  trade  depression.     As 

Fig.  1. 

sub-normal  metal  prices  are  introduced  to  con- 
servatively compute  a  metal  market  that  can 

be  relied  upon,  likewise,  for  the  same  reason, 

super-normal  operating  costs  should  be  intro- 
duced. This  result  produces  the  A  value  of 

a  mine.  To  this  should  be  added  the  B  value, 

or  the  asset  of  life-extension,  which  should 

represent  the  judgment  regarding  this  indi- 
vidual case  under  five  geologic  heads.  As  the 

A  value  was  founded  on  a  sub-normal  estimate 
of  metal  prices,  the  profits  to  be  expected  as 
the  outcome  of  operating  under  normal  metal 
marketing  conditions  should  be  introduced. 
This  is  the  C  value.  To  this  should  he  added 
the  D  value,  the  result  of  expected  operating 
economies,  the  outcome  of  modern  plant  and 
efficient  management.  In  this  way  the  total 

value  of  a  mine  may  be  regarded  as  A  -H  B  4- 
C+  D.  i 

t '  Ore  Reserves  and  Life  Extension.'     Morton  Webber.  iW«>i- 
init  and  Scientific  Prena,  October  19.  1912. 

The  manager  is  well  fitted  to  deal  with  A, 
C,  and  D.  If  he  has  hewn  to  the  specialty 
of  management  he  has  probably  arrived  at  his 

present  status  partly  through  seniority,  origin- 
ality in  the  efficient  daily  working  of  a  mine, 

native  tact  in  handling  a  mine  force,  and 
general  executive  ability.  Such  experience 
does  not  of  itself  fit  an  engineer  to  competently 
consider  the  B  value  of  a  mine  which  should 

be  based,  as  stated,  on  the  following  five  geo- 
logic heads : 

1.  Character  of  the  deposit  in   respect  to 

past  experience  of  the  geology  of  simi- 
lar deposits. 

2.  Size  of  the  deposit  in  respect  to  length 
and  width. 

3.  Secondary  alteration. 
4.  Depth    to    which    the    mine    has    been 

worked. 

5.  Experience  in  the  immediate  neighbour- 
L.>.-  IChood  as  to  the  persistence  and  con- 

tinuity of  orebodies  in  depth.'' 

Fig.  3. 

Both  the  training  and  experience  of  the 
mine  manager,  I  submit,  are  in  many  respects 
different  from  those  of  the  valuing  engineer. 

While  exceptions  exist,  it  will  be  found  on  in- 
vestigating the  records  of  the  managers  of 

some  of  the  world's  important  mines,  that  they 
have  not  had  the  opportunity  of  acquiring 

varied  experience  in  the  structure  of  ore  de- 
posits.    In  many  cases  they  have  held  their 

* '  Estimatinf!  and  Valuing  the   Future  of   Mines."      Morton 
Webber.    Mining  and  Scientific  Press.  September  16.  1911. 
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positions  for  a  number  of  years,  which  tends 
to  rust  their  earlier  knowledge  of  the  varied 

nature  of  orebodies.  In  many  cases  a  man- 
ager is  given  the  charge  of  a  property  because 

of  reputation  gained  in  the  successful  opera- 
tion of  another  mine  exhibiting  similar  charac- 

teristics. Such  a  career  must  unfit  him  to 

deliver  a  competent  prognosis  of  the  B  value 
of  a  mine. 

Actual  conditions  generally  furnish  the  best 
proof.  I  shall,  therefore,  submit  a  description 
of  three  gold  mines  possessing  pronounced 
structural  dissimilarity.  I  believe  that  the 
manager  of  any  one  of  these  mines  would  feel 
very  much  at  sea  if  sent  to  examine  either  of 
the  other  two  after  several  years  continuous 
management  of  his  own  property.  On  the 
other  hand,  a  specialist  in  valuation,  because 

of  the  nature  of  his  calling,  would  be  '  where 

by  a  private  corporation.  There  are  no  popu- 
lar market  conditions  to  meet.  Development 

has  been  primarily  done  in  the  search  for  new 
sources  of  ore-supply.  Utilizing  the  major 
portion  of  the  money  allotted  to  development 

in  this  way  is  considered  preferable  to  block- 
ing out  ore  on  four  sides.  The  deposit  is  a 

replacement  along  a  main  fracture-plane  in 
andesite.  The  impregnation  of  the  walls 
varies  within  wide  limits.  This  is  character- 

istic of  the  deposit.  Blocking  out  ore  on  four 
sides  in  a  deposit  of  this  type  is  expensive 

and  often  financially  prohibitive.  The  pro- 
perty has  earned  $800,000.  The  present 

known  ore  reserve  of  the  mine  is  estimated  at 

$1,000,000  net.  This  figure  is  deduced  by 

taking  all  the  ore  down  to  workable  two-sided 
ore.  This  aggregate  is  then  subjected  to  a 
process  of  elimination  in  order  to  arrive  at  a 

X       X)1X       XXXXXK 

Extension 
X     X      X     X 

Fig.  3. 

be  belongs.'  He  would  feel  the  confidence 
derived  from  constant  encounter  with  new 
conditions  governing  the  B  value. 

No.  1  represents  a  famous  producer.  It  is 
a  mine  that  has  an  active  stock-exchange  de- 

mand. To  meet  the  requirements  of  a  large 
list  of  shareholders,  the  administration  has 

preserved  the  policy  of  maintaining  an  ore  re- 
serve averaging  three  to  four  years  ahead  of 

the  immediate  necessities  of  the  mill.  Divi- 
dends aggregating  $3,000,000  have  been  paid. 

At  the  last  annual  meeting,  the  shareholders 
were  informed  that  the  present  net  profit  in 
the  ore  reserve  was  estimated  at  $2,500,000. 
Four-fifths  of  this  estimate  was  composed  of 
ore  developed  on  at  least  three  sides.  Life- 
extension  was  given  as  normal,  the  ore  of  the 
lowest  level  being  similar  to  the  preceding  two 
above. 

No.  2  represents  a  mine  of  radically  differ- 
ent characteristics.     The  property  is  owned 

net  figure  that  can  be  relied  upon  until  the 

present  faces  are  further  developed  and  ad- 
ditional faces  exposed.  The  result  is  as  pre- 

sented. This  procedure  will  be  understood 

by  those  familiar  with  this  type  of  metasoma- 
tic  deposit.  As  a  sequence  to  such  a  develop- 

ment programme,  when  the  data  were  com- 
piled the  mine  could  only  show  $300,000  net 

in  four-sided  ore. 

Comparing  them  in  further  detail,  it  is  seen 
that  the  uniform  production  of  No.  1  has  been 
phenomenal.  In  the  light  of  past  experience 

in  depth,  a  not  unusual  risk  would  be  con- 
tracted in  anticipating  similar  extension  for 

three  succeeding  levels.  This  would  be  300 

ft.  Each  succeeding  zone  is,  however,  draw- 
ing proportionately  nearer  the  horizon  where 

ore-shoots  will  eventually  terminate.  Two 
other  levels  may  reveal  similar  tooth-shaped 
barren  lenses  as  exhibited  in  subsequent  de- 

velopment below  A  B  in  mine  No.  3.     This 
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last  presents  the  reverse  condition.  Instead 

of  being  dependent  on  the  extension  of  a  bot- 
tom that  is  now  down  to  a  depth  of  1750  ft., 

it  possesses  not  only  two  bottoms,  but  also 
two  sides.  The  latter  will  advance  through 

comparatively  superficial  zones  where  the  re- 
cognized enriching  eflfects  of  secondary  alter- 

ation are  most  prevalent.  Assuming  equality 

in  general  economic  conditions,  this  will  per- 
mit a  working  cost  with  which  the  deep-level 

conditions  of  No.  1  could  not  compete.  Grade 
for  grade,  No.  2  will  be  more  profitable,  and 
ore  zones  will  yield  a  profit  that  in  No.  1  could 
not  be  treated. 

No.  3  represents  the  frequent  condition  of 
a  simultaneous  curtailment  of  orebodies  in 

depth  at  an  epoch  when  ore  reserves  are 
greatest.  An  operator  who  has  been  brought 

up  to  figure  on  the  security  of  a  large  ore  re- 

serve would  get  a  severe  'jolt'  when  subse- 
quently exploring  below  the  line  A  B.  After 

such  an  experience  he  will  realize  that  there 
is  little  dependence  between  ore  reserves  and 
the  life-extension  of  a  mine.  Ore  reserves 
are  largely  a  matter  of  administrative  policy. 
He  will  realize  that  it  is  illogical  to  vitiate 
the  consideration  of  the  B  value  by  introduc- 

ing a  transient  factor  of  the  ore  enclosed  with- 
in development  extremities.  Yet  it  wduld  be 

a  safe  bet  to  say  that  if  he  had  examined  No. 
2  previous  to  the  experience  below  A  B,  he 
would  consider  his  own  mine  the  better.  He 

would  be  especially  confident  in  this  opinion 
had  he  directed  its  steady  growth  down  to  the 
thirteenth  level. 

I  have  gone  into  this  somewhat  lengthy  dis- 
cussion with  the  object  of  showing  how  unlike 

these  properties  are,  and  not  with  the  inten- 
tion of  tabulating  dissimilarities  that  would 

hoodwink  the  manager  of  one  mine  if  sent  to 
report  on  another.  Many  of  the  dissimilarities 
are  obvious.  The  manager  of  No.  1,  accus- 

tomed to  operate  a  property  possessing  well 
defined  walls  and  uniform  ore-values,  permit- 

ting long  lengths  of  uninterrupted  sloping  with 
a  minimum  of  dead  work,  will  find  that  he  has 
to  consider  entirely  foreign  conditions  in  the 

case  of  No.  2.  In  the  latter  property  develop- 
ment is  conducted  along  a  fracture-plane  in 

andesite  that  is  difficult  to  follow  when  not 

driving  in  an  oreshoot.  The  ore-shoots  of 
No.  2  are  important  when  encountered,  and  of 
considerable  width,  hut  their  limitations  can- 

not be  largely  defined  by  ocular  observation, 
as  in  the  case  of  No.  1,  but  by  assay.  The  B 
value,  or  future  possibilities  of  No.  2,  is  not 
based  on  the  contemplation  of  a  definite  struc- 

ture as  in  No.  1,  but  on  recurring  ore-shoots 

along  a  zone  of  secondary  enrichment. 
While  it  is  true  that  I  have  met  mine  man- 

agers who  are  skilled  in  the  early  appraisal  of 
deposits,  I  might  point  out  what  I  believe  to 
be  one  of  the  underlying  causes  of  many 
failures  in  mining.  When  work  is  started  on 

a  '  prospect  '  that  is  sufficiently  explored  to 
justify  further  work,  it  will  then  undergo  the 
most  critical  phase  of  its  career.  Instead  of 

employing  a  mine-valuer  of  standing  to  lay 
out  the  early  development,  with  the  idea  of 
establishing  evidence  of  future  worth,  or  to 
simultaneously  cut  a  loss  as  soon  as  possible, 
an  underpaid  mine  manager  is  employed.  In 
his  unskilled  attempt  to  emulate  work  that 
should  have  been  designed  by  a  specialist,  he 
bungles  in  doing  unimportant  development. 

Finally  the  property  either  breaks  or  dis- 

heartens the  penny- wise'  owner,  who  thought 
to  economize  by  employing  a  cheap  man  be- 

cause there  were  no  incoming  funds.  If  a 
specialist  is  then  employed,  he  will  in  all  prob- 

ability find  that  he  could  have  disclosed  more 
data  on  infinitely  less  development  footage, 
or  have  long  since  cut  a  loss.  At  the  start  his 
fee  would  only  represent  a  small  premium  to 
insure  the  laying  out  of  efficient  work  that 

could  be  carried  on  by  a  moderate  priced  man- 
ager. The  fee  expense  would  subsequently 

be  many  times  returned  by  the  elimination  of 
useless  work. 

It  is  clear  that  I  endorse  a  plea  for  greater 
specializing  in  the  various  branches  of  the  art 
of  mining.  In  such  a  wide  subject  speciali- 

zation can  alone  produce  the  best  results.  A 
specialist  in  one  sphere  when  attempting  work 
in  another  can  only  make  a  lame  effort  to 
meet  the  requirements  of  the  case.  The  valuer 
and  the  mine  manager  are  equally  important 

to  the  industry  ;  but  the  shrewd  mine-owner 
who  has  profited  by  experience  will  employ 
them  in  their  respective  functions. 

The  Iridium  used  for  making  points  for 
gold  pens  is  prepared  from  the  slime  left  in 
the  wet  process  of  platinum  refining.  It  is  not 

possible  to  melt  the  powder  obtained  by  dry- 
ing this  slime,  and  thus  to  obtain  a  coherent 

mass  of  the  metal.  The  method  pursued  is  to 
heat  it  in  a  crucible  and  add  phosphorus,  the 

result  being  the  production  of  iridium  phos- 
phide, which  readily  melts.  This  is  afterwards 

heated  with  lime,  which  removes  the  phos- 
phorus, leaving  a  brittle  white  mass  of  iridium. 

This  cannot  be  filed  or  cut  with  ordinary  tools, 
but  it  can  be  broken  into  small  pieces,  which 
are  ground  by  carborundum  to  the  shapes 

required. 
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PRECIS  OF  TECHNOLOGY 
Rare  Metals  in  Blister  Copper. — The  June  Bulletin 

of  the  American  Institute  of  Mining  Engineers  con- 
tains a  paper  by  Anton  Eilers  recounting  the  recovery 

of  rare  metals  from  blister  copper  at  American  and 
other  refineries.  Particulars  are  given  of  the  yield  at 
Garfield,  Steptoe,  Omaha,  Mountain  Copper,  and 
Tacoma,  in  the  United  States,  Aguascalientes  in 
Mexico,  Cerro  de  Pasco  in  Peru,  and  Mount  Lyell  in 
Tasmania  ;  the  metals  recovered  comprise  gold,  silver, 
platinum,  palladium,  selenium,  tellurium,  bismuth, 
and  nickel.  At  Garfield  the  blister  copper  comes 
chietly  from  the  Bingham  porphyry  copper  mines,  and 
at  Steptoe  from  the  Nevada  Consolidated  porphyry 
mines.  At  Omaha  the  blister  comes  principally  from 

concentrated  copper-lead  mattes  shipped  from  the  sil- 
ver-lead plants  of  the  Rocky  Mountain  region  to  the 

converters  at  the  Omaha  lead  refinery.  The  Tacoma 
ores  come  from  Alaska,  and  are  all  associated  with 
diorite.  The  blister  at  Aguascalientes  is  produced 

from  the  smelting  of  gold  and  silver  ores  with  low- 
grade  copper  ores,  coming  from  all  parts  of  Mexico 

magnesite  brick.  He  gave  up  the  idea  on  account  of 
the  cost  of  linings  and  because  no  particular  advantage 

was  observed.  Mr.  Mathewson's  belief  is  that  Mr. 
Keller's  tuyeres  and  converters  were  too  small.  A 
short  time  afterward  similar  experiments  were  tried  at 
the  Great  Falls  plant  of  the  Boston  &  Montana  Co., 
and  at  the  old  works  of  the  Anaconda  Copper  Mining 
Co.,  in  Anaconda.  These  were  abandoned  on  the 
score  of  cost  and  the  lack  of  advantages.  The  same 

cause  of  failure,  in  Mr.  Mathewson's  opinion,  holds 
here.  The  Anaconda  Copper  Mining  Co.,  however, 

adopted  the  magnesite  brick  lining  for  its  tilting  cast- 
ing machines.  E.  A.  C.  Smith,  while  temporarily  in 

charge  of  these  casting  machines,  tried  the  experiment 
of  blowing  the  copper  in  the  casting  machines,  but  the 
return  of  the  head  of  the  department  put  a  stop  to  the 
experiment,  and  Mr.  Smith  put  the  idea  away  till  a 
more  favourable  opportunity  presented  itself. 

About  1903  Baggalley  began  his  experiments  of 
smelting  ore  in  a  basic-lined  converter  in  Butte,  Mont. , 
at  the  Pittsmont  smelter.  He  was  followed  by  Knud- 
sen  at  the  Sulitjelma  plant,  in  Norway,  in  1907. 
About  the  year  1905  similar  experiments  were  tried  at 

Monthly  Outputs   of  Blister  Copper  and  Rare  Metals. 

Garfield,  Utah   
Per  100  tons  blister    

Steptoe,  Nevada   
Per  100  tons  blister    

Omaha,  Nebaska      
Per  100  tons  blister    

Mountain  Copper,  California  ... 
Per  100  tons  blister    

Tacoma,  Washinfiton   
Per  100  tons  blister    

Aguascalientes,  Mexico   
Per  100  tons  blister    

Cerro  de  Pasco.  Peru    
Per  100  tons  blister  ...    

Mt.  Lyell,  Tasmania   
Per  100  tons  blister    

Blister. 
Tons. 
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£00 
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800 

Gold. 
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2.880 360 
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Silver. 

Oz. 

Platinum. 

Oz. 

Palladium.     Selenium. 
Oz.  lb. 
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10.990 

69.680 

8.710 740,300 

67,300 
198.000 
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0'342 

30'48 1016 14'60 

1"825 

198 
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091 
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r374 
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56 
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26 

54 

36 
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42 
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13 
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42 

Tellurium, 
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5 
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Bismuth, lb. 
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61 

10 

033 151 

18'6 

41 

27'3 

46 

57 

44 

4'0 
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13'5 

34 

4"3 

Nickel, 
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40 
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64 
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11 

6160 
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12 
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32 
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and  from  many  different  geological  occurrences.  The 
Cerro  de  Pasco  ore  comes  from  veins  occurring  in 
limestone  near  andesite  masses.  No  doubt  the  metals 

recovered  are  only  a  portion  of  the  contents  of  the 
ores.  Some  of  the  rare  metals  are  marketed,  but  as  a 
rule  they  are  not  easily  sold. 

Basic-Lined  Converters. — The  June  Bulletin  of  the 
American  Institute  of  Mining  Engineers  contains  a 

paper  by  E.  P.  Mathewson  on  the  history  of  the  basic- 
lined  converter,  as  applied  to  the  treatment  of  copper 
mattes 

In  discussing  a  paper  on  "  The  Basic  Process  as  Ap- 
plied to  Copper  Smelting,'  by  Percy  C.  Gilchrist,  read 

before  the  Society  of  Chemical  Industry  on  January  5, 
1891,  W.  C.  Roberts- Austen  asked  Mr.  Gilchrist 
whether  he  thought  that  the  substitution  of  a  basic 
lining  for  acid  lining  in  the  Manhes  process  would 
afford  anything  like  the  service  which  it  had  been 
shown  to  render  in  the  metallurgy  of  iron.  Claude 
Vautin  stated  that  he  had  experimented  for  over  two 
years  with  basic  linings  for  Bessemer  converters  for 
copper  mattes  at  Cobar,  but  had  given  up  the  attempt 
on  the  score  of  cost.  Mr.  Gilchrist  in  his  reply  stated 
that  he  did  not  believe  in  applying  any  system  of 

bessemerizing  to  copper.  About  the  time  of  the  pre- 
sentation of  the  paper  mentioned,  H.  A.  Keller,  super- 

intendent of  the  Parrott  smelter,  in  Butte,  was  experi- 
menting on  a  large  scale  with  converters  lined  with 

several  smelters,  notably  the  plant  of  the  United 
States  Smelting  Co.,  at  Midvale,  Utah.  Mr.  Smith, 
who  was  then  with  the  Baltimore  Copper  Co.,  found 

his  opportunity  to  experiment,  and  his  superintendent 
and  manager,  Mr.  Peirce,  gave  him  all  the  help  in  his 
power,  the  result  being  the  construction  at  Baltimore 
of  a  basic-lined  converter  for  leady  copper  mattes, 
along  the  lines  of  the  old  tilting  anode  furnaces  of 
Anaconda.  The  experiment  gave  promising  results, 
so  the  American  Smelting  &  Refining  Co.  took  up  the 
process  and  introduced  it  with  success  on  leady  copper 
mattes  at  its  lead  refineries  at  Perth  Amboy  and 

Omaha.  Then  Smith  and  I'eirce  persuaded  the  com- 
pany to  try  it  on  straight  copper  mattes  at  the  Garfield, 

Utah,  plant. 
In  the  meantime  the  Anaconda  Copper  Mining  Co., 

at  the  Washoe  Reduction  Works,  Anaconda,  lined  a 
shell  of  the  standard  trough  pattern  with  magnesite 
brick.  The  results  were  excellent,  so  they  gradually 

replaced  all  the  acid  lining  with  magnesite  brick.  At 

Great  Falls  the  same  company's  experts  developed  a 
large  converter  along  the  lines  of  the  upright  shell, 
and,  as  this  type  is  easier  to  build  and  keep  in  repair, 
it  has  become  the  standard  during  the  past  year. 
Practically  all  the  bessemerizing  of  copper  mattes  in 
the  United  States  in  now  done  in  basic-lined  convert- 

ers. The  main  points  to  be  observed  for  successful 
operation  of  the  basic  linings  are  :    not   to  exceed  a 
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temperature  of  2,100^  F.  ;  not  to  have  tuyeres  smaller 
than  125  in.  (15  in.  is  the  preferred  size)  ;  to  drive  in 

punch  rods  the  full  size  of  the  tuyere  opening,  immedi- 
ately after  pouring  copper  ;  to  maintain  in  the  con- 

verter as  large  a  mass  of  matte  and  slag  as  possible  to 

prevent  sudden  changes  in  temperature  and  overheat- 
ing of  the  lining  ;  to  employ  slag  containing  preferably 

about  25%  of  silica. 
To  Smith  and  Peirce  belongs  the  credit  of  taking  a 

long-discarded  idea  and  developing  it  into  a  successful 
process.  The  great  advantages  of  the  process  are  : 
decreased  cost  of  lining  ;  the  ability  to  use  large  units 
in  converting,  with  consequent  economies  in  labour, 
power,  and  repairs  ;  neatness  and  cleanliness  of  plant, 
abolishing  the  danger,  from  dust,  to  the  health  of  the 
lining  crew. 
Schmidt  &  DeGraz  Dezinking  Process.  —  The 

Australian  Mittiug  Standard  for  June  12  contains  a 

report  by  P.  S.  Morse  on  dezinking  processes  in  oper- 
ation in  Germany.  The  investigations  were  made  with 

the  object  of  finding  a  process  applicable  for  extract- 
ing zinc  from  the  slag  produced  at  the  Hercules  lead- 

zinc-silver  mine  in  Tasmania.  Mr.  Morse  inspected 
the  Pape  process  in  use  at  Oker,  and  the  Schmidt  & 
DeGraz  process  at  the  works  of  the  Rhein-Nassau 
company,  Stolberg.  He  also  obtained  information 

about  Savelsberg's  new  process,  but  was  not  allowed 
to  insjject  the  plant  owing  to  the  patents  not  having 
yet  been  granted.  In  the  Pape  process  the  crushed 
slag  is  briquetted  with  coke  and  treated  in  a  blast- 

furnace. The  zinc  comes  away  as  o.\ide,  which  is 
caught  in  a  bag-house.  In  the  Schmidt  &  DeGraz 
process,  the  slag  is  treated  in  a  molten  condition  in  a 
reverberatory  furnace,  after  being  mixed  with  an- 

thracite or  coke,  and  lime  or  limestone.  The  zinc  is 
driven  off  as  oxide  by  the  reaction  of  the  fluxes.  Most 

of  the  lead  in  the  slag  and  part  of  the  silver  are  oxi- 
dized with  the  zinc  and  collected  in  the  oxide.  If  cold 

slag  is  to  be  treated,  it  must  first  be  melted  and  de- 
livered in  a  molten  condition  to  the  reverberatory. 

The  oxide  is  caught  in  a  bag-house,  but  before  its  ar- 
rival there,  the  oxide  and  gases  from  the  reverberatory 

are  passed  through  boilers.  The  power  so  produced 
is  sufficient  for  the  requirements  of  the  process.  At 
first  the  melting  and  dezinking  were  done  in  separate 
reverberatories,  but  it  has  since  been  found  that  the 
operations  can  be  conducted  in  one  furnace.  The 
director  of  the  Rhein-Nassau  company  gave  Mr.  Morse 
access  to  the  records.  From  these  it  appears  that 

sljig  varying  from  7  to  11%  zinc  can  be  treated  pro- 
fitably. The  slag  after  treatment  contained  from  l3 

to  2i?4  zinc.  The  cost  in  Germany  of  a  complete 
plant  to  treat  50  tons  per  day  was  given  as  /9500.  In 
Tasmania  the  cost  would  be  from  /l5,000  to  /20,000. 

Mill-Sites.  —  The  Mining  and  Scientific  Press 
for  July  5  contains  an  article  by  Herbert  Lang  on  the 
design  and  building  of  metallurgical  plant.  The 
article  should  be  read  in  conjunction  with  Gelasio 

Caetani'sartic:leson  similar  subjects  that  have  recently 
appeared  in  the  Mining  and  Scientific  Press  and 

The  Mining  Magazine.  Mr.  ling's  remarks  on  the 
relative  advantages  of  level  and  hill-side  sites  are  of 
special  interest  and  we  quote  them  in  detail. 

Little  is  gained  in  general  by  extensive  excavation, 
especially  if  it  be  in  hard  ground,  since  the  improved 
methods  of  elevating  and  transporting  render  it  in  a 
measure  unnecessary.  The  ideal  metallurgical  works 
should  l>e  so  arranged  that  all  parts  may  be  accessible 
by  a  broad-gauge  railway  line.  This  necessitates  lay- 

ing-out the  plant  by  the  side  of  the  tracks,  with  the 
longer  axis  of  the  buildings  parallel  to  the  rails,  and 
not  transverse,  whereby  the  greatest  convenience  in 

the  matter  of  dumping  room  is  secured.  The  plant, 
if  at  all  extensive  or  complicated,  should  be  divided 

into  departments  or  sections,  so  as  to  have  good  ven- 
tilation with  freedom  of  each  section  from  the  smoke, 

gases,  and  flying  particles  from  the  others.  By  this 
disposition,  the  cost  of  buildings,  and  particularly  of 

grading  and  of  retaining  walls,  may  be  much  di- 
minished. Where,  on  the  contrary,  the  different  parts 

of  a  plant  are  huddled  together,  not  only  is  the  cost 
of  working  greater,  but  that  of  subsequent  additions 
to  the  works  will  also  be  greater.  Further,  the  very 
compactness  of  a  plant,  which  is  so  much  valued  by 
some  designers,  will  invariably  prevent  the  orderly  and 
logical  additions  of  parts  that  may  be  subsequently 
found  necessary. 

Most  metallurgical  works  are  built  upon  hill-sides 
in  order  to  get  the  benefit  of  gravitation,  by  which  the 
substances  undergoing  treatment  are  assisted  on  their 

way.  The  practice  of  so  building  the  works  has  be- 
come fixed  by  the  habit  of  generations,  and  with  some 

builders  has  become  almost  second  nature.  But  with 

the  improvement  in  machinery,  by  which  a  wealth  of 
appliances  for  hoisting,  transferring,  and  lowering  the 

heavy  and  bulky  materials  of  metallurgy  is  now  avail- 
able, the  arguments  and  reasons  that  formerly  led  to 

the  hill-side  have  mostly  lost  their  force,  and  a  rival 
school,  advocating  the  so-called  level  site,  has  ap- 

peared. Their  arguments  relate  chiefly  to  smelting, 

but  have  an  important  bearing  upon  other  metallur- 

gical processes. 
A  sloping  or  hill-side  site  is  made  up  virtually  of  a 

number  of  terraces,  upon  each  of  which  some  part  of 
the  plant  is  placed  ;  there  may  be  two,  three,  or  more 
of  these  terraces,  the  result  of  excavation  into  the  hill- 

side. The  single-level  site,  which  ostensibly  is  com- 
posed of  but  one  level,  virtually  has  quite  as  many,  if 

by  '  level  '  is  meant  the  elevation  on  w-hich  work  is 
performed.  For  there  must  be,  first,  a  lower  dump- 

ing ground  on  which  the  waste  is  deposited,  and  also 
several  floors  of  greater  or  less  extent,  upon  which  the 
men  stand  to  work  at  their  tasks.  Each  of  these 

floors  may  be  entitled  '  levels  '  with  as  much  propriety 
as  if  they  were  the  generally  more  extensive  areas  em- 

braced in  the  hill-side  site.  Thus  there  must  be  a 
space  about  the  head  as  well  as  the  base  of  cupola 

furnaces  for  their  proper  working  ;  the  use  of  ore-bins 
implies  at  least  two  levels  ;  and  so  for  the  usual  ar- 

rangements of  metallurgical  works  of  all  kinds.  The 
conflict  of  opinion  as  regards  one-level  versus  terraced 
sites  was  largely  based  upon  a  misapprehension,  and 
there  is  really  not  such  a  great  difference  between  the 

two  opposed  plans  of  construction  as  has  been  gener- 
allv  imagined.  The  greater  differences  arise  from  the 
method  of  supporting  the  levels  and  their  relative 
positions  about  the  works.  In  the  hill-side  plan  they 
are  laid  out  in  an  orderly  sequence  from  top  to  bot- 

tom ;  while  in  the  one-level  plan  they  are  scattered 
about  the  terrace  according  to  convenience  or  the 
views  of  the  designer.  In  the  former  they  rest  upon 

the  solid  or  filled  ground  ;  in  the  other  they  are  sup- 
ported, for  the  most  part,  on  framework  of  wood  or 

metal.  The  question,  therefore,  is  narrowed  to  a  con- 
sideration of  the  relative  advantages  of  floors  or  levels 

supported  by  posts,  or  by  earth  or  stonework.  It  is 
necessary  to  consider  the  matter  of  installing  and  using 
the  different  classes  of  elevating  and  transferring  ma- 

chinery made  advisable  by  the  one  or  the  other  plan, 
together  with  the  possibility  of  future  enlargements 
and  alterations — a  matter  that  should  always  be  kept 
in  mind. 

There  is  no  question  that  the  one-level  site,  with 
buildings   somewhat  widely  separated,    is   the   most 
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favourable  to  enlargements  ;  and  while  the  question  of 
convenience  and  economy  of  working  is  to  be  settled 
by  the  engineer  on  the  spot,  Mr.  Lang  is  convinced 
of  the  superior  advantages  of  the  one-level  plant  in 
those  respects  also.  Doubtless,  most  builders  will 
agree  that  ventilation  is  better,  and  that  as  a  general 
thing  the  danger  from  the  spread  of  fire  is  less.  As  a 
rule,  there  is  greater  economy  of  space  in  the  one-level 
plan,  as  the  room  directly  beneath  the  upper  floors  is 
not  wholly  occupied  by  the  supports,  and  because  the 
stowage  spaces  can  be  better  utilized.  Ore,  for  exam- 

ple, which  it  would  be  out  of  the  question  to  transfer 
for  storage  from  one  level  to  another,  may  be  moved 
on  the  same  level  to  wherever  convenience  may  dic- 

tate. Thus  any  given  space  on  the  terrace  may  be 
used  successively  for  several  purposes,  while  on  the 
hill-side  plan  the  engineer  is  rigidly  held  to  one  use 
for  one  space. 

In  the  case  of  stamp-milling,  where  the  course  of 
the  ore  is  constantly  downward,  and  where  there  are 
no  materials  of  any  moment  that  require  to  be  re- 

turned from  lower  to  higher  levels,    there   is   little 

about  25  ft.  from  floor  to  floor.  The  first  sub  level, 
consisting  usually  of  a  single  drift,  intercepts  the  tops 
of  the  chute-rises.  The  sub-level  drifts  are  hastily 
driven  and  do  not  resemble  the  carefully  trimmed 

haulage  drifts.  Stoping  is  started  on  the  first  sub- 
level  by  putting  in  down-holes  around  the  end  chute- 

rise  for  blasting  out  a  funnel  shaped  top,  '  uppers  '  be- 
ing blasted  next.  The  right-hand  portion  of  the  first 

level  shown  in  the  accompanying  figure  illustrates  the 
starting  of  a  stope,  and  below  on  the  second  level  is 
shown  an  earlier  stage  of  development  with  sub-levels 
partly  driven.  The  second  level  on  the  left-hand  side 
shows  a  stope  well  started,  while  above  on  the  first 
level  the  stope  is  well  advanced  and  the  floor  pillar  is 

being  mined  and  is  falling  into  the  second-level  chute- 
rises,  thus  connecting  the  first-level  stope  with  the 
second-level  stope.  As  the  sub-levels  are  drawn  back 
toward  the  shaft  or  toward  the  ladder-way,  both 
'  down  '  and  '  upper  '  holes  are  used,  as  well  as  hori- 

zontal holes  for  widening  to  the  walls.  The  walls 
should  be  firm  so  as  not  to  cave  and  mix  with  the 
broken  ore.     The  miners  take  care  to  keep  the  bottom 

SUB-LEVEL  STOPINQ  METHOD  IN  MICHIGAN. 

opportunity  to  argue  against  the  hill-side  construction. 
But  in  processes  like  cyanidation,  where  the  re-eleva- 

tion of  the  liquids  forms  an  important  part  of  the  pro- 
cess, and  which  cannot  be  obviated,  there  is  less 

reason  for  seeking  a  site  upon  sloping  ground,  as  the 
pumping  of  the  liquids  from  tank  to  tank  cannot  be 
much  forwarded  by  differences  of  levels  between  the 
tanks. 

Stoping  in  Michigan  Mines. —  In  the  Mining  and 
Scientific  Press  for  July  5,  P.  B.  McDonald  reviews 
several  methods  of  mining  iron  ore  deposits  in  Michi- 

gan. These  lodes  are  comparatively  wide  and  dip 
steeply.  We  reproduce  herewith  his  description  of  a 
comparatively  new  sub-level  stoping  method  that  is  in 
use  in  many  of  the  smaller  mines  of  the  district,  where 
the  orebodies  are  up  to  100  ft.  in  width.  A  vertical 
shaft  is  sunk  in  the  foot-wall  and  a  cross-cut  is  driven 

on  each  100-ft.  level  to  the  ore,  where  a  main  haulage 
drift  is  driven  in  each  direction,  lengthwise  of  the  de- 

posit. If  the  orebody  is  wide,  two  parallel  haulage 
drifts  are  sometimes  driven  and  connected  at  intervals, 
making  a  convenient  track  system  for  motor  haulage. 
Chute-rises  are  then  driven  25  ft.  above  the  floor  and 
spaced  25  ft.  centre  to  centre,  being  put  in  the  cross- 

cuts if  necessary.  Main  haulage  levels  are  usually 
100  ft.  apart;  and  three  sub-levels  are  driven,  spaced 
2—6 

sub-level  back  under  the  middle  sub,  and  the  middle 
sub-level  farther  back  than  the  upper  sub-level,  so  that 
they  are  protected  by  the  unbroken  ore  over  their 
heads  from  falls  of  ground  in  the  stopes.  The  sub- 
level  stoping  method  of  mining  is  notably  a  safe  one, 
as  the  miners  attack  the  ore  in  the  stopes  taken  from 
the  sub-levels  where  they  are  practically  as  safe  as  in 
the  main  haulage  ways.  The  chute-rises  are  equipped 
on  the  haulage  levels  with  ordinary  wooden  lip  chutes 
for  loading  tram-cars  ;  by  raising  the  planks  from  the 
mouth  of  a  chute  the  ore  runs  out,  but  occasionally 
blocks  itself  from  some  large  chunk  becoming  wedged, 
in  which  case  a  stick  of  dynamite  may  be  necessary  to 
loosen  the  ore. 

When  the  orebody  is  wider,  the  mining  of  the  ore 
in  the  sub-levels  is  accomplished  by  maintaining  a 
bench  to  the  wall  on  each,  side  which  gives  the  miners 
a  place  to  stand  ;  the  middle  portion  of  the  ore  (where 
the  sub-level  drift  is)  is  kept  drawn  back  ahead  of  the 
sides,  giving  a  semi-circular  effect  to  the  edge  of  the 
stope.  In  some  cases  where  the  sub-levels  are  rather 
far  apart  vertically,  all  the  ore  between  cannot  be 
reached  either  by  the  uppers  from  below  or  by  one 
set  of  down  holes  from  above  ;  it  is  then  necessary  to 
climb  down  from  the  upper  sub-level  to  the  bench  re- 

maining, when  the  first  set  of  down  holes  was  blasted, 
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and  drill  another  set  of  down  holes.  Should  the  ore 
be  too  soft  to  permit  this  bench  to  hold  a  man  and  a 
rock-drill,  it  would  be  necessary  to  space  the  subs 
nearer  together  and  have  more  of  them.  The  expense 
of  driving  the  sub-levels  is  one  of  the  disadvantages  of 
the  method.  Where  the  orebody  is  long,  it  is  custom- 

ary to  make  the  stopes  about  250  ft.  in  length,  separ- 
ating them  by  ladder-ways  protected  by  vertical 

pillars.  It  will  be  noted  that  this  method  of  mining 
is  an  open  stope  method,  in  that  the  stopes  are  not 
511ed  with  broken  ore,  waste,  or  caved  material.  The 
method  has  been  adopted  by  mines  that  in  the  old 
days  would  probably  have  used  the  square-set  timber 
method,  and  is  sometimes  preferred  to  the  method  of 
back  sloping  on  broken  ore. 

Microscopy  for  Mining  Engineers. — In  the  June 
Bulletin  of  the  American  Institute  of  Mining  Engi- 

neers, F.  W.  Apgar  contributes  a  paper  entitled  '  The 
Use  of  the  Microscope  in  Mining  Engineering.'  Com- 

ing so  soon  after  the  publication  of  Graton  &  Mur- 

dock's  classical  paper,  in  which  they  proved  the  value 
of  microscopical  study  in  connection  with  the  primary 

and  secondary  nature  of  ores,  Mr.  Apgar's  exposition 
should  find  a  receptive  audience.  He  urges  the  de- 

sirability of  microscopical  study  in  connection  with 
lodes  and  country  rock,  and  as  a  means  of  investi- 

gating the  best  methods  of  concentration  and  metal- 
lurgical treatment  of  ores.  After  showing  the  advan- 

tages to  be  gained  in  determining  the  genetic  history 
of  ore  deposits,  he  proceeds  to  indicate  how  a  similar 
study  can  help  in  directing  ordinary  mining  operations. 
The  structural  geology  of  the  district  and  of  the  mine 

are  important  factors  in  determining  the  most  economi- 
cal system  of  stoping,  the  best  positions  for  shafts  and 

drifts,  and  the  distance  between  levels.  These  factors 
are  best  determined  by  a  careful  survey  of  accessible 
workings,  and  the  compilation  of  accurate  mine  maps 
showing  all  the  geological  features.  For  instance,  a 
dike,  fault,  or  orebody  may  be  plotted,  and  correlated 
through  similarity  of  microscopic  characteristics  with 
another  exposure  on  a  different  level.  Its  strike  and 
dip  can  then  be  computed,  and  its  probable  position  at 

any  specified  point  determined.  With  this  informa- 
tion the  miner  is  enabled  to  reach  the  particular  forma- 
tion with  the  least  possible  excavation,  or  to  avoid  it 

if  so  desired. 

Mr.  Apgar  recounts  a  case  in  point  relating  to  the 
identity  of  certain  formations  in  the  Eureka  district  of 

Nevada,  and  to  the  definition  of  the  term  '  vein  '  and 
'  lode  ■  as  used  in  the  United  States  mining  statutes. 
On  a  body  of  mineralized  limestone  at  Ruby  Hill, 
mining  operations  had  been  conducted  for  some  time, 
when  a  dispute  arose.  One  company,  which  had 
followed  downward  a  more  or  less  connected  vein 

within  the  limestone,  claimed  ownership  of  a  certain 
mass  of  ore  on  the  5th  level,  by  virtue  of  the  law  of 
extra-lateral  rights.  The  other  company  contended 
that  the  limestone  itself  was  a  lode  as  defined  by  the 
statute,  and  therefore  that  they  wereentitled  to  that  por- 

tion of  the  ore  situated  on  their  side  of  a  compromise 
line  between  the  two  claims.  During  litigation  it  was 
ascertained  that  a  definite  foot-wall  of  quartzite  form- 

ed one  boundary  of  the  mineralized  zone  and  that  a 
shale  and  limestone  formed  a  definite  hanging  wall. 
The  rock  included  between  the  two  differed  in  its 

characteristics  from  all  other  limestone  in  the  neigh- 
bourhood. It  was  extensively  altered,  crushed,  brec- 

ciated,  and  re-cemented  by  calcareous  matter  and  sil- 
ver-lead minerals  ;  no  traces  of  stratification  remained. 

Microscopical  methods  thus  helped  to  establish  the 
fact  that  the  minerali/ed  Prosfject  Mountain  limestone 
Itself  constituted  a  lode  or  vein  of  ore  in  place. 

Mr.  Apgar  quotes  another  case.  In  determining 
the  nature  of  a  mineral  occurrence  in  southern  .\rizona, 
a  microscopic  investigation  was  made  of  the  ore  and 
of  some  of  the  adjacent  rocks.  One  of  the  latter 
proved  to  be  a  diorite,  of  normal  appearance  at  first 
sight.  But  on  closer  examination  it  was  discovered 
that  throughout  the  rock  there  were  some  unusual 

opaque  white  crystals,  perfectly  developed,  and  gener- 
ally surrounded  by  magnetite.  These  were  identified 

cis  native  silver.  An  assay  of  the  rock,  after  careful 
sampling,  gave  an  average  silver  content  of  7h  oz.  per 
ton.  This  silver  might  easily  have  been  overlooked, 
had  it  not  been  for  its  accidental  discovery  in  the  thin 
sections. 

As  regards  the  value  of  microscopical  study  in  deter- 
mining the  best  method  of  treating  an  ore,  the  im- 

portant points  to  ascertain  are  connected   with   the 
texture  of  the  ore,  the  nature  of  the  mineral  aggregate, 
and  the  size  of  grain.     Mr.  .\pgar  quotes  the  recent 
case  of  the  milling  problem  at  a  Canadian  gold  mine. 
Upon  microscopical  examination  of  the  ore,   it  was 
found  that  most  of  the  gold  was  closely  associated 
with  pyrite,  as  an  inclusion  or  intergrowth,  in  a  finely 
divided  state.      An  appreciable  proportion,  however, 
occurred  in  the  quartz  gangue,  separate  from  the  other 

minerals.     It  was  justifiable  to  anticipate  that  amalga- 
mation would   recover  most  of  the  latter  gold,    but 

would  be  ineffective  on  the  other  gold  without  ex- 
tremely fine  grinding.     Hence  a  combination  with  the 

cyanide  method  suggested  itself  as  a  solution  of  the 
problem,  and  actual  mill   tests  proved  the  value  of 
these  observations.     He  also  quotes  the  case  of  dis- 

seminated iron  in  schists  and  gneisses,  a  class  of  ore 
now  coming  into  prominence.     Their  importance  lies 

entirely  on  the  ease  of  magnetic  concentration.     If  in- 
stead of  normal  magnetite,  part  of  the  iron  is  in  the 

form  of  martite,  which  is  only  slightly  magnetic  yet 
resembles  magnetite  closely  in    general   appearance, 
the  ore  might  not  prove  profitable.     Polished  sections 
studied  under  vertical  illumination  would  reveal  the 
true  mineral  character,  and  the  difficulty  in  the  way  of 

magnetic   concentration  would  be  immediately    sug- 

gested. 
One  recent  development  in  the  preparation  of  ores 

for  metallurgical  treatment,  namely,  the  sintering  of 
fine  concentrate,  flue-dust,  etc.,  is  worthy  of  notice  in 
this  connection.  Many  devices  have  been  invented  to 

accomplish  this  result,  and  when  comparing  the  qual- 
ities of  the  sintered  products  from  the  various  pro- 

cesses and  determining  the  most  appropriate  treatment 

for  a  certain  class  of  material,  microscopical  character- 
istics will  be  found  of  value  in  arriving  at  conclusions. 

For  instance,  it  may  be  determined  whether  the  ma- 
terial is  sufficiently  porous  to  permit  the  ready  access 

of  furnace  gases,  and  whether  the  cohesiveness  of  the 
product  is  due  to  the  formation  of  refractory  silicates 
that  would  retard  the  reducing  action. 

Rhodesia  Broken  Hill. — We  have  received  from 
.\.  E.  V.  Zealley  a  reprint  of  his  paper  recently  pub- 

lished in  the  South  African  Journal  of  Science,  de- 
scribing the  geology  of  the  zinc-lead  deposits  at  Broken 

Hill,  Northern  Rhodesia.  This  district  has  so  far 

proved  unremunerative  to  the  mining  operator.  Never- 
theless the  geology  and  mineralogy  of  the  ore  deposits 

is  of  considerable  interest. 

The  country  in  which  the  deposits  occur  is  flat. 

The  deposits  consist  of  a  series  of  four  '  kopjes  '  or 
hillocks,  and  are  composed  almost  entirely  of  the  oxi- 

dized compounds  of  lead,  zinc,  and  iron.  Such  de- 
velopment as  has  been  doneconsists  of  aditsat  several 

levels  and  in  various  directions,  a  few  rises  and  winzes, 
some  shafts  on  the  kopjes  and  between  them,  and 
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open  quarries.  The  accompanying  map  gives  the 
geology  of  the  surface.  The  strata  are  almost  verti- 

cal, with  an  east  to  west  strike.  From  south  to  north 

the  sequence  of  the  beds  is  :  (1)  limestone,  (2)  phyl- 
lite,  passing  into  limestone  (3)  largely  dolomitic,  (4) 
conglomerate,  (5)  phyllitic  grit.  These  rocks  belong 
to  an  ancient  schistose  sedimentary  group.  No.  1 
kopje,  50  ft.  high,  is  on  the  dolomitic  limestone,  and 
the  smaller  kopjes.  No.  3  and  No.  4,  are  near  it. 
Kopje  No.  2  is  half  a  mile  to  the  southeast  of  No.  1, 
and  is  partly  in  the  limestone  (1)  and  the  phyllitic 
limestone  (3).  The  distribution  of  the  minerals  at 
No.  1  kopje  is  described  in  detail  by  Mr.  Zealley. 
The  sulphide  zone  below  water-level,  called  zone  No. 
1,  consists  of  hard  crystalline  limestone,  fine-grained, 
dolomitic,  and  quartzose,  usually  much  jointed,  preva- 

an  inch  or  so  wide.  Very  small  quantities  of  pyrite 
and  chalcopyrite  are  also  found.  Cerussite  is  the 
most  plentiful  mineral  in  zone  No.  2  of  No.  1  kopje, 
and  is  found  in  large  crystal  aggregates  incrusting  the 
cavities  in  the  rock.  It  is  not  present  in  No.  2  kopje. 
Zinc  carbonate  is  found  in  large  mammilated  masses 
in  the  phyllite  and  limestone  of  No.  2  kopje,  and  it 
occurs  also  as  incrustations  in  the  cavities  of  No.  1 

and  No.  2  kopje.  Silicate  of  zinc  is  plentiful  in  the 
cavities  in  No.  1  kopje.  Many  other  minerals  are 
found  in  smaller  quantity,  the  most  notable  of  which 
are  the  phosphates  and  vanadates  of  lead  and  zinc. 
These  have  been  described  by  L.  J.  Spencer  in  the 
Mineralogical  Magazine.  The  caves  and  the  animal 
remains  have  been  described  by  Franklin  White,  F.  P. 
Mennell,  and  E.  C.  Chubb. 
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RHODESIA  BROKEN  HILL. 

lently  grey  in  colour,  and  containing  scattered  patches, 
particles,  and  small  veins  of  zinc  blende,  galena,  and 

a  little  pyrite.  The  water-level  is  only  17  ft.  below 
the  surface  of  the  adjoining  country.  Zone  No.  2  is 
the  oxidized  portion  above  the  water-level  to  the  top 
of  the  kopje,  and  is  subdivided  into  zone  2a,  the 
lower  portion  nearest  the  water-level.  The  zone  con- 

sists of  a  highly  ferruginized  and  silicified  limestone, 
rotted  and  cavernous.  It  is  strongly  impregnated  with 
carbonate  of  lead,  carbonate  of  zinc,  silicate  of  zinc, 
and  other  oxidized  zinc  and  lead  minerals.  Small 

patches  of  unaltered  crystalline  limestone  remain  in 
this  pale  brown  rock.  The  lower  part,  2a,  is  the 
phosphate- vanadate  zone.  Presumably  the  pre-exis- 
tent  carbonates  of  zinc  and  lead  have  reacted  with 

phosphoric  acid  supplied  by  extensive  deposits  of  pre- 
historic animal  remains  found  throughout  the  caves. 

The  blende  and  galena  below  the  water-level  occur  in 
small  but  frequent  disseminations  and  veinlets  in  the 
limestone.     These  veins  are  generally  not  more  than 

Kalgoorlie  Gold.  —  In  our  '  Book  Reviews  '  this 
month  we  note  the  publication  of  E.  S.  Simpson  and 

C.  G.  Gibson's  bulletin  on  the  geology  and  ore  de- 
posits of  Kalgoorlie,  published  by  the  Geological  Sur- 

vey of  West  Australia.  In  our  issues  of  July  and 

August  1910,  we  abstracted  Mr.  Gibson's  preliminary 
statement  relating  to  the  geology  and  ore  deposits  of 
the  district,  and  in  our  issue  of  December  1912,  we 
gave  a  summary  of  the  paper  by  J.  A.  Thomson  on 
the  tellurides  of  Kalgoorlie.  We  proceed  now  to  give 

Mr.  Simpson's  description  of  the  methods  of  occurr- 
ence of  uncombined  gold  at  Kalgoorlie,  contained  in 

the  bulletin  above  mentioned.  The  free  gold  contains 
more  or  less  silver  and  traces  of  copper.  It  formed 
the  sole  source  of  the  metal  extracted  from  the  oxi- 

dized zones  of  all  the  lodes  and  veins,  and  its  occurr- 
ence in  the  unoxidized  ores  has  been  recorded  at 

practically  every  mine  of  the  district.  Though  tellur- 
ides have  formed  so  important  a  feature  of  this  district, 

it  is  probable  that  fully  half  of  the  gold  recovered  has 
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been  in  the  free  state.  The  shape  and  size  of  the  par- 
ticles are  very  variable,  the  coarse  being  amenable  to 

amalgamation  and  the  small  and  filmy  tocyanidation. 
The  following  varieties  have  been  recognized  :  (A) 
Crystallized  :  (7)  coarse  crystals,  (2)  fine  isolated 

crystals,  (3)  sponge  gold,  (4)  mustard  gold,  (5)  dendri- 
tic gold  ;  (B)  not  crystallized  :  (6)  rough  gold,  (7)  flake 

gold,  (S)  paint  gold  or  float  gold.  Crystallized  gold 
is  less  common  than  non-crystallized,  and  group  (6) 
contains  the  largest  proportion  of  the  gold.  As  re- 

gards origin,  (/),  (2),  and  (7)  are  probably  invariably 
primary  ;  (2),  (J),  and  (4)  are  invariably  secondary, 
formed  by  the  action  of  circulating  ground-water  in 
the  oxidized  and  oxidizing  zones  ;  (5)  and  (8)  may  be 
either  primary  or  secondary,  being  in  both  oxidized 
and  unoxidized  ores. 

Coarse  crystals  (/)  are  extremely  rare,  and  supposed 
specimens  are  usually  found  to  have  obtained  their 
smooth  faces  from  growing  against  faces  of  dolomite 
or  siderite.  Fine  isolated  crystals  (2)  are  found  on 
fracture  or  cleavage  faces  of  oxidized  ore.  They  are 
either  single  crystals  from  005  to  01  mm.  in  size,  or 
small  hemispherical  groups  of  crystals  up  to  1  mm. 
diameter.  They  p.re  mostly  in  the  form  of  imperfect 
octahedra,  but  occasionally  the  square  faces  of  the 
cube  are  seen.  Frequently  the  edges  are  well  de- 
veloped. 

Excellent  specimens  of  sponge  gold  (3)  have  been 
obtained  in  the  Horse-Shoe  and  Great  Boulder  Pro- 

prietary mines.  In  the  slopes  above  the  200-ft.  level 
at  the  latter  70  lb.  of  pure  sponge  gold  was  extracted 
from  a  vug.  It  has  also  been  found  at  the  North 

Boulder  mine.  Sponge  gold  is  undoubtedly  the  oxida- 
tion product  of  a  telluride,  probably  calaverite.  It  is 

a  porous  mass  of  small  incompletely-developed  mutu- 
ally-adherent gold  crystals,  with  brilliant  hue,  growing 

in  arborescent  form,  with  a  structure  similar  to  a 
vegetable  sponge  or  lufa.  The  individual  crystals 
average  1  mm.  in  diameter,  and  are  of  complex  form. 
An  analysis  showed  999%  gold  and  01%  silver.  The 
decomposition  of  calaverite  would  produce  an  alloy 
containing  984%  gold  and  16%  silver,  and  as  this 
decomposition  was  doubtless  effected  by  the  sulphuric 
acid  obtained  by  the  oxidation  of  pyrite,  a  large  part 
of  the  silver  would  be  removed  at  the  same  time  as  the 

tellurium,  thus  producing  an  unusually  pure  gold.  A 
good  imitation  of  sponge  gold  was  made  artificially  by 
dissolving  calaverite  in  aqua  regia,  then  removing  al- 

most all  the  nitric  acid,  and  finally  slowly  precipitating 
the  gold  by  oxalic  acid. 

Mustard  gold  (4)  is  similar  in  structure  to  sponge 
gold,  but  without  crystalline  form  ;  its  colour  is  that 
of  clayey  or  of  dull  yellow  ochre.  It  is  more  compact, 
but  at  the  same  time  more  easily  broken  into  fragments 
than  sponge  gold.  Characteristic  specimens  have 
been  obtained  at  the  Lake  View  Consols  and  the  Kal- 
gurli  mines.  It  is  found  loosely  filling  irregular 
pockets  in  oxidized  ore,  being  doubtless  the  result  of 
oxidation  of  tellurides  previously  completely  filling 
the  pockets.  It  can  be  obtained  artificially  by  slowly 
dissolving  a  piece  of  telluride  in  sulphuric  acid  ;  the 
tellurium  is  leached  out,  and  the  gold  is  left  in  exactly 
similar  form  to  mustard  gold. 

Thin  plates  of  gold  showing  a  dendritic  structure  (5) 
due  to  partial  development  of  crystal  faces  occur 
occasionally  on  joint  planes  in  oxidized  ore.  A  good 
specimen  came  from  the  Ivanhoe. 

The  rough  gold  (6)  is  irregular  in  boundary,  with  no 
crystal  faces,  and  no  dimension  markedly  greater  than 
another.  Wire  gold  is  never  found  at  Kalgoorlie. 
The  rough  gold  is  found  m  all  sizes  from  microscopic 

specks  to  faur-sized  slugs.     It  is  internally  of  crystalline 

structure,  but  its  exterior  is  rough  owing  to  the  fact 
that  in  process  of  growth  it  has  come  in  contact  on  all 
sides  with  hard  and  insoluble  minerals.  When  the 

gold  has  been  deposited  simultaneously  with  colorado- 
ite,  the  surfaces  of  the  gold  are  often  smooth  and 
curved.  Flake  gold  (7)  has  been  found  in  many  mines 
in  cracks  in  quartz  and  other  minerals,  and  in  both 
oxidized  and  unoxidized  zones.  It  varies  from  0  1  to 
1  mm.  in  thickness,  and  as  it  sinks  in  water  it  is 
readily  caught  in  the  battery.  Paint  gold  (S)  is  the 
most  difficult  form  from  the  metallurgical  point  of 
view.  It  consists  of  films  001  mm.  thick  or  less,  or 

even  as  thin  as  gold-leaf.  Often  the  films  are  no 
bigger  than  scale,  from  1  to  3  mm.  wide.  It  is 
found  in  both  oxidized  and  unoxidized  ore,  in  narrow 
cracks  or  cleavage  planes,  intergrown  with  sericite  and 
chlorite,  between  which  it  appears  to  have  been  de- 

posited. It  should  be  added  that  these  eight  classes 
of  gold  merge  into  each  other  without  any  hard  and 
fast  boundaries  from  their  fellows. 

Early  History  of  Kalgoorlie. — In  the  Mining  and 
Scientific  Press  for  July  12  a  series  of  articles  on  the 

'Geology  of  the  Kalgoorlie  Goldfield,'  by  Malcolm 
Maclaren  and  J.  Allan  Thomson  is  commenced.  We 
have  noted  in  another  precis  in  this  issue  the  memoirs 

on  this  subject  by  Larcombe  and  by  Simpson  &  Gib- 
son. Mr.  Maclaren  undertook  the  investigation  of 

the  Kalgoorlie  orebodies  on  behalf  of  a  group  of  com- 
panies under  the  management  of  Bewick,  Moreing 

&  Co.,  at  the  time  when  H.  C.  Hoover  was  a  member 

of  the  firm,  and  the  expense  was  borne  by  the  Ivan- 
hoe, Oroya  Brownhill,  and  Lake  View  Consols  com- 

panies. It  is  appropriate  here  to  reproduce  part  of 
the  early  history  of  Kalgoorlie  gold  mining  before  the 
discovery  of  tellurides.  In  our  issue  of  July  1912,  Mr. 

Maclaren  gave  the  history  of  the  identification  of  tellu- 
rides at  Kalgoorlie,  and  we  need  not  now  reproduce 

his  account. 

The  discovery  of  gold  at  Kalgoorlie  may  be  regarded 
as  an  indirect  result  of  the  impetus  given  to  prospect- 

ing in  Western  Australia  by  the  finding  of  gold  at 
Kimberley  in  1886,  and  at  Yilgarn  (Southern  Cross)  a 
year  later.  Western  Australia  had  previously  been 
considered  a  country  barren  in  gold,  an  illusion  shaken 
by  these  discoveries  and  completely  shattered  by  later 
reports,  in  rapid  succession,  of  gold  from  Pilbara, 
Ashburton,  and  Murchison.  Encouraged  by  these 
discoveries,  prospectors  pushed  eastward  into  the  dry 
inland  plains.  Previously  this  part  of  the  State  had 
been  known  only  to  explorers,  of  whom  the  principal 
were  Lefroy  (1863),  Hunt  (1864),  Forrest  (1871),  Giles 

(1875),  and  Lindsay  (1891).  Their  attention  was  di- 
rected rather  to  the  pastoral  than  to  the  mineral  re- 

sources of  the  country.  Hunt  settled  on  the  areas 
now  held  by  the  Hampton  Plains  Co.  in  the  vicinity 

of  the  goldfields.  He  dug  wells  to  fit  the  areas  se- 
lected for  occupation  by  cattle,  so  had  more  oppor- 
tunity than  other  explorers  for  examination  of  the 

rocks.  He  noted  numerous  quartz  outcrops,  and  it 
was  perhaps  the  rumour  of  these  that  determined 
several  prospectors  to  examine  the  country  lying  east 
of  Southern  Cross.  Favoured  with  good  rains,  two, 
Bayley  and  Ford,  pushed  eastward  in  June  1892, across 

the  great  granite  belt,  following  the  track  of  Hunt's wagon  wheels,  not  wholly  obliterated  after  28  years  of 
desert  dust  and  storm.  They  rested  at  the  Gnarlbine 

'soak,'  and  then  moved  northeast  to  a  '  gnamma ' 
hole,  known  to  the  aborigines  as  (iulgarda,  afterward 
to  be  softened  by  the  digger  to  Coolgardie.  Camping 
on  what  is  now  known  as  Fly  Flat,  they  soon  detected 
gold  lying  on  the  surface,  Ford  picking  up  a  slug 
weighing  half  an  ounce. 
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Western  Australia  is  one  of  the  few  auriferous  areas 
in  the  world  in  which  direct  support  is  given  to  the 
vulgar  belief  that  gold  nuggets  lie  on  the  surface  for 
the  picking  up.  After  rains  and  before  the  winds  have 
had  time  to  obscure  the  washed  surface  with  the  light 
desert  dust,  grains  and  nuggets  of  gold  are  readily 
seen  by  the  trained  eye,  a  method  of  search  known  as 

'specking.'  Three  or  four  weeks  dry-blowing  and 
specking  had  yielded  to  Ford  and  Bayley  200  oz.  of 
gold,  when  they  were  forced  to  return  to  Southern 
Cross  to  replenish  their  supply  of  provisions.  With 
the  digger,  shallow  alluvial  gold  is  merely  the  promise 
of  great  stores  of  vein  gold,  and  the  two  prospectors 
on  their  return  lost  no  time  in  examining  the  adjacent 
quartz  outcrops.  They  were  more  fortunate  than  the 
majority  of  prospectors  who  have  acted  on  this  as- 

sumption, for  a  short  search  disclosed  the  cap  of  a 
rich  gold-quartz  vein,  from  which  they  had  by  the 
end  of  the  day  and  with  the  aid  of  a  hatchet  and 
pestle  and  mortar  obtained  more  than  500oz.  of  gold. 
They  had  allowed  no  inkling  of  their  first  discovery  to 
escape,  and  it  was  not  until  the  application  for  a  re- 

ward claim  was  safely  lodged,  on  September  17,  1892, 
with  the  warden  at  Southern  Cross,  that  the  news  of 
the  great  value  of  the  discovery  and  of  its  locality  was 
made  public. 

A  steady  inrush  to  the  new  Eldorado  naturally  took 
place,  but  its  magnitude  was  at  first  limited  by  the 
difficulty  of  transport,  by  the  high  cost  of  provisions, 
and  most  of  all,  by  the  great  scarcity  of  fresh  water. 
When  all  available  auriferous  ground  had  been  taken 
up  at  Coolgardie,  prospectors  spread  out  from  that 
centre  scouring  the  country  for  many  miles  in  search 
of  new  fields.  When  the  discovery  was  reported,  a 
wild  scramble  took  place  to  peg  out  in  the  neighbour- 

hood of  the  original  reward  claim.  In  these  'rushes' 
every  available  means  of  transport  was  pressed  into 
service,  camels,  horses,  bicycles,  carts,  and  even 
wheelbarrows  being  mingled  with  the  throng  that 
pressed  forward  on  foot  and  carried  their  supplies  on 
their  backs.  Most  ended  in  disappointment,  one  or 
two  in  disaster.  Kalgoorlie  was  discovered  in  1893 
and  Londonderry,  Black  Flag,  Kanowna  (White 
Feather),  and  Bulong  (I.  O.  U.)  in  1894.  By  the  end 
of  1895  more  than  10,000  people  were  collected  in  the 
various  camps. 

Gold  was  discovered  at  Kalgoorlie  on  Saturday, 
June  17,  1893.  The  finders  were  Patrick  Hannan, 
Thomas  Flannagan,  and  Dan  Shea,  who  were  on  their 
way  from  Coolgardie  in  response  to  a  nebulous  rumour 
of  rich  gold  at  Mt.  Yule  (perhaps  Mt.  Jewel,  north- 

west of  Kurnalpi).  It  proved  an  ignis  fatuus  in  the 
■end,  and  the  three  had  camped  for  the  night  on  the 
western  side  of  a  ridge  22  miles  east-northeast  of  Cool- 

gardie, near  the  site  of  the  present  Hannan  street 
railway  station.  The  first-named  seized  the  oppor- 

tunity afforded  by  the  halt  to  search  for  gold  in  the 
neighbourhood  of  the  camp  and  soon  discovered 

'('  specked  '  in  local  parlance)  gold  lying  in  small  nug- 
gets on  the  surface.  All  thought  of  the  district  of  Mt. 

Yule  was  abandoned,  and  Hannan  hastily  returned  to 
Coolgardie  to  secure  a  reward  claim.  The  following 
day,  Sunday,  June  18,  the  whole  available  population 

iflocked  to  the  new  Eldorado  of  '  Hannan's  Patch,'  as 
it  was  then  called.  The  so-called  '  alluvial  '  ground 
west  and  southwest  of  Cassidy  hill  and  Maritana  hill 
(Mt.  Gledden)  proved  very  rich  for  a  time,  and  occa- 

sional large  nuggets  were  obtained,  none,  however, 
weighing  more  than  24  oz.  These  are  small  in  com- 

parison with  the  famous  nuggets  of  Victoria  and  New 
South  Wales,  but  the  climatic  conditions  obtaining  in 
the  interior  of  Western  Australia  preclude  the  accre- 

tion of  gold  necessary  for  the  growth  on  a  large  scale 

of  alluvial  gold.  Other  '  dry-blowing  '  areas  were 
soon  discovered,  the  principal  being  in  the  neighbour- 

hood of  Slug  hill  to  the  south  of  the  present  Boulder 

mines.  So-called  '  deep-leads  '  were  also  found  both 
east  and  west  of  the  main  ridge,  but  the  yield  of  sur- 

face gold  was  never  important. 
The  lack  of  alluvial  gold  turned  the  attention  of  the 

diggers  toward  the  possibility  of  discovering  the  lodes 
from  which  the  surface  gold  was  assumed  to  have  been 
derived,  and  claims  were  pegged  out  in  all  directions, 
but  mainly  north  and  south  along  the  Kalgoorlie 
ridge.  Most  of  the  miners  on  the  new  field  had  gained 
their  experience  in  Victoria,  New  South  Wales, 
Queensland,  and  New  Zealand  ;  it  was  therefore 
natural  that  the  search  for  vein  gold  should  be  con- 

fined to  quartz  outcrops.  These  had  furnished  the 
gold  of  the  neighbouring  Coolgardie  field  and  there 
was  nothing  to  indicate  that  different  conditions  ob- 

tained at  Kalgoorlie.  It  thus  happened  that  the  rich 
mines  of  the  Boulder  belt,  two  miles  south  of  the 
original  discovery,  were  pegged  out  on  account  of 
their  worthless  quartz  veins.  Capital  from  Adelaide 
and  Melbourne  was  furnished  to  open  up  most  of 
these  mines,  but  development  was  for  a  long  time  ex- 

ceedingly slow.  It  was  known  even  then  that  the 
rich  deposits  of  the  outcrops  of  the  majority  of  West- 

ern Australian  lodes  did  not  persist  below  the  zone  of 
oxidation  ;  it  was  therefore  feared  that  Kalgoorlie  lodes 
would  form  no  exception  to  the  general  rule,  and  there 
was,  from  market  considerations,  a  rooted  disinclina- 

tion to  pass  into  the  sulphide  zone  lying  at  an  average 
depth  of  180  ft.  beneath  the  surface.  The  Great 
Boulder  mine  led  the  way  into  this  zone,  and  its  suc- 

cess encouraged  others  to  follow.  The  first  real  hope 
for  the  permanence  of  the  field  was,  however,  engen- 

dered by  the  discovery  of  tellurides  of  gold.  As  we 
mention  at  the  beginning  of  this  precis,  Mr.  Maclaren 
described  the  development  of  the  telluride  deposits  in 
our  issue  of  July  1912.  We  may  also  refer  readers  to 
the  article  in  our  issue  of  June  1912,  by  H.  E.West,  on 

'  Early  Days  at  Kalgoorlie.' 

CURRENT  LITERATURE. 
Mining  Costs  at  Anaconda. — The  July  Bulletin  of 

the  American  Institute  of  Mining  Engineers  contains 
a  paper  by  H.  T.  Van  Ells  describing  the  method  of 
segregating  costs  in  the  mine  accounts  of  the  Anaconda 
Copper  Mining  Company. 
Microscope  in  Mineralogy.  —  In  the  Columbia 

School  of  Mines  Quarterly  for  July,  A.  J.  Moses 
describes  his  improved  scheme  for  utilizing  the  polar- 

izing microscope  in  the  determination  of  minerals  of 
non-metallic  lustre. 

Concentration  Tests. — In  the  Mining  and  Scien- 
tific Press  for  July  12,  A.  T.  Tye  describes  the  plant 

used  by  the  Cananea  Copper  Co.  for  testing  the  effi- 
ciency of  concentration  as  applied  to  varying  ores. 

The  testing  plant  contains  standard-size  machines. 
Smelting  at  Great  Altitudes. — In  the  Columbia 

School  of  Mines  Quarterly  for  July,  Vincente  Pazos 
y  Sacio  gives  the  results  of  a  scientific  inquiry  into  the 
conditions  of  air-supply  and  heat  generated  in  blast- 

furnaces at  great  altitudes,  in  special  reference  to  the 
Cerro  de  Pasco  plant. 

Moore  Filters  at  Waihi.— The  May  Journal  of  the 
Chemical,  Metallurgical,  and  Mining  Society  of  South 
Africa  contains  a  lengthy  and  detailed  paper  by 
William  Macdonald  on  the  slime  treatment  plant  at  the 
Victoria  mill  of  the  Waihi  Gold  Mining  Co.  This  plant 
was  designed  by  H.  P.  Barry  on  the  Moore  system. 
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Spaulding's    Agitation    Method.— In    the    Mining 
and  Scientific  Press  for  June  21.  C.  F.  Spaulding 

makes  further  suggestions  with  regard  to  the  operation 

of  his  process  for  continuous  agitation  with  barren 

cyanide  solution,  described  in  the  issue  of  March  1, 
and  in  this  Magazine  for  April. 

Precipitation  of  Silver  from  Cyanide  Solutions  by 

Aluminium.  —  In  the  Engineering  and  Mining 

Journal  for  June  28.  S.  F.  Kirkpatrick  describes  the 

application  of  aluminium  dust  for  precipitating  silver 

from  cyanide  solutions,  adopted  at  the  Deloro  works 
in  connection  with  the  treatment  of  silver  ores  from 

Cobalt.  This  paper  forms  an  addendum  to  E.  M. 

Hamilton's  article,  which  was  abstracted  in  our  June 
issue. 

Mother  Lode  of  California.—  In  the  Mining  and 

Scientific  Press  for  June  21,  J.  H.  G.  Wolf  com- 
mences a  series  of  articles  on  the  Mother  Lode  of 

California.  The  re-opening  of  the  Plymouth  mine  by 

Bewick.  Moreing  &  Co.  has  revived  interest  in  this 

mining  region  among  English  engineers. 

Algerian  Iron  Ore— The  Iron  &  Coal  Trades  Re- 
view for  July  18  and  25  contains  a  description  of  the 

iron  ore  mines  at  Rouina.  Algiers,  worked  by  a 

Belgian  company.  The  ore  is  mostly  shipped  to  the 
north  of  England. 

Queensland  Coal.— The  Queensland  Government 

Mining  Journal  for  June  contains  a  report  by  B. 
Dunstan  on  the  coal  resources  of  Queensland. 

Copies  of  the  original  papers  and  articles  men- 

tioned under  '  Precis  of  Technology'  and  '  Current 
Literature  '  can  be  obtained  on  application  to  The 
Mining  Magazine. 

BOOKS  REVIEWED 
Ore  DeposiU.  By  S.  F.  Emmons.  Cloth  or  half- 

leather,  octavo,  950  pages,  illustrated.  New  York  : 

American  Institute  of  Mining  Engineers.  Price  21s- 

and  25s.  For  sale  at  the  Technical  Bookshop  of 
The  Mining  Magazine. 

The  sub-title  states  that  this  book  is  a  sequel  to  the 

Posepny  volume  on  the  genesis  of  ore  deposits  and 

that  it  is  a  compilation  of  contributions  on  this  particu- 
lar subject  from  the  Transactions  of  the  Institute.     A 

preface  by  Dr.   R.  W.  Raymond  indicates    the    fact 

that  the  Secretary  Emeritus  aided  the  nominal  com- 
piler and  editor  of  this  volume.     It  is   credited    to 

Emmons,  who  died  over  two  years  ago,  but  not  before 
he  had  written  the  introductory  chapter.    A  biographi- 

cal notice  by  Mr.  George  F.  Becker,  his  friend  and 
colleague,  constitutes  an  appropriate  supplement  to 
that  introductory  chapter,  and  a  carefully  prepared 
bibliography  of  the  subject  generally  by  Mr.  John  D. 
Irving,  a   junior  friend  and  colleague  of    Emmons, 
serves  as  a  useful  appendix.     Between  these  comes  a 
series  of  articles  republished  mainly,  but  not  entirely, 
from  the  Transactions  of  the  Institute,  and  constitut- 

ing together  a  suitable  sequel  to  the  Posepny  volume. 
In  selecting  the  papers  for  this  book,  it  was  found 
necessary  to  omit  those  that  were  descriptive  rather 
than  genetic  in  treatment,  in  order  to  find  room  for 
those  more  particularly  devoted  to  the  hypothetical 
part  of  the  subject.     Of  the  950  pages,  only  1J7  were 
written  by  Emmons  himself,  but  it  is  not  too  much  to 
say  that  the  impress  of  his   work  and   thought  lies 
heavily  on   the  writings  of  all   the  other    men,  and 
especially  those  of  his  juniors  who  worked  with  him  on 
the  li  S,  Geological  Surveyor  met  him  as  mining  engi- 

neers in  the  field.     For  ourselves,  we  regret  that  this 
Emmons  book  was  not  composed  entirely  of  a  selection 

from  his  own  writings,  of  which  there  are  enough  to 
fill  several  volumes,  but  we  can  quite  understand  how 
his  characteristic  modesty  caused  him  to  acquiesce 

gladly  in  the  plan  formulated  by  the  distinguished 
secretary-editor  of  the  Institute.  To  Dr.  Raymond 
the  geology  of  mining  is  deeply  indebted  not  only  for 
this  publication  but  for  his  lifelong  effort  to  promote 
and  stimulate  the  dissemination  of  knowledge  on  the 
occurrence  and  discovery  of  ores. 

The  early  papers  by  Emmons,  notably  those  pub- 
lished in  this  volume,  are  deeply  interesting  at  this 

date,  as  showing  the  growth  of  accepted  theory.  It 

has  always  been  our  opinion  that  the  '  Structural  Re- 
lations of  Ore  Deposits.'  published  in  1888, constitutes 

one  of  the  finest  and  most  immediately  useful  papers 
ever  written  on  mining  geology.  It  is  quite  in  line 

with  Emmons'  splendid  work  at  Leadville.  where  he 
proved  once  and  for  all  that  the  application  of  geology 
to  mining  has  an  economic  value  that  can  be  measured 
in  millions  of  dollars.  '  The  Torsional  Theory  of 
Joints,'  by  George  F.  Becker,  is  a  paper  well  worthy 
of  preservation  in  the  reference  library-  of  the  pro- 

fession, so  is  that  of  R.  A.  F.  Penrose  on  *  The  Super- 
ficial Alteration  of  Ore  Deposits.'  Indeed,  we  have 

long  suspected  that  this  article,  first  appearing  in  The 

Journal  of  Geology  in  1894,  instigated  and  stimulated 
the  far-reaching  studies  of  Emmons,  Weed,  and  others 
on  secondary  enrichment. 

Another    paper    that   impressed    current   scientific 
thought  was  that  of  J.  E.  Spurr,  onthe  segregation  of 
igneous  rocks  as  affecting  the  distribution  of  ore.     It 

was  in  this  paper  that  he  introduced  the  term  '  metalli- 
ferous province  '  and  explained  how  magmatic  segre- 
gation leads  to  the  concentration  of  the  metals.     In  a 

later  paper  on  Western  Nevada  he  developed  these 
views,  and  applied  them  to  the  ore  deposits  of  a  region 
to  which  he  had  given  detailed  and  economically  suc- 

cessful study.  He  advocates  the  theory  that  mineraliza- 
tion is  due  to  the  residual  solutions  and  gases  resulting 

from  the  consolidation  of  igneous  magmas,  this  process 

predominating  over  the  action  of  ordinary  circulating 
ground-water.     It  may  be  that  Mr.  Spurr  has  gone 
ahead   faster  than  his  supporters,    but  it  cannot   be 
denied  that  his  writings  have  impressed  profoundly 

the  development  of  theory.     This,  of  course,  is  par- 
ticularly true  of  Waldemar  Lindgren  and  James  F. 

Kemp ;  the  former  being  represented  in  this  volume 

by  his  paper  on  the  copper  deposits  of  Clifton-Morenci, 
'  The  Occurrence  of  Stibnite  at  Steamboat  Springs." 
and  '  The  Geological  Features  of  the  Gold  Production 
of  North   America.'     These   are    all  interesting  and 

valuable,  but  they  are  not  among  this  author's  most 
important  contributions.     Kemp  has  a  characteristic 

paper  in  "  The  Copper  Deposits  at  San  Jose,  Tamau- 
lipas,  Mexico,'  in  which  he  traces  the  effects  of  con- 

tact metamorphism.     He  has  another  paper  in  line 

with  his  teaching  entitled  '  Igneous  Rocks  and  Circu- 
lating Waters  as  Factors  in  Ore- Deposition.'     This  is 

a  sequel  to  '  The  Role  of  the  Igneous  Rocks  in  the 
Formation  of  Veins,"  appearing  in  the  Posepny  volume. 
Taken  together,  the  two  papers  last  mentioned  have 
exercised  a  marked  influence  on  economic  geology, 

and  mining  engineers  will  do  well  to  "read,  mark, 
learn,  and  inwardly  digest"  them.      W.  H.  Weed  is 
well  represented  by  the  '  Influence  of  Country-Rock 
in  Mineral  Veins,'  '  Ore-Deposits  near  Igneous  Con- 

tacts,' and  'Ore-deposition  and  Vein-Enrichment  by 
Ascending  Hot  Waters.'     The  contributions  by  John 
R.  Don  and  George  J.  Bancroft  enrich  the  volume, 
which   ends  with   the  recent  and    highly   suggestive 

paper  by  W.  H.  Emmons  on  the  agency  of  manganese 
in  secondary  enrichment.    A  short  summary  of  cognate 
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papers  suggests  how  much  good  material  has  to  be 
omitted,  and  when  we  recall  the  many  important 
articles  appearing  in  the  Engineering  and  Mining 
Journal  and  the  Mining  and  Scientific  Press  during 
the  last  decade,  we  realize  the  enormous  mass  of  ma- 

terial relating  to  the  subject.  However,  this  volume 
is  a  successful  effort  to  compile  some  of  the  best  of  it. 
It  is  also  a  proper  but  inadequate  tribute  to  the  work 
done  by  a  great  economic  geologist. 

T.A.R. 

Practical  Stone  Quarrying.  By  Allan  Greenwell  and 
J.  Vincent  Elsden.  Cloth,  octavo,  564  pages,  with 
many  illustrations.  London  :  Crosby  Lockwood  & 
Son.  Pricel2s.6d.net.  For  sale  at  the  Technical 
Bookshop  of  The  Mining  Magazine. 
This  is  the  most  complete  book  dealing  with  general 

quarrying  ever  published.  Previous  books  have  been 
devoted  to  slate,  marble,  or  some  other  special  branch 
of  the  subject.  Moreover  they  are  now  out  of  date  as 
regards  modern  mechanical  contrivances  for  drilling 
and  lifting.  The  mining  engineer  is  apt  to  look  lightly 
on  quarrying  operations,  forgetting  that  a  different 
class  of  problem  faces  the  excavator  of  stone  from 
that  familiar  to  the  excavator  of  ore.  The  former  has 
to  remove  his  material  without  shattering,  while  the 
skill  of  the  latter  consists  in  following  the  metallic 
content  rather  than  the  rock.  Another  common  mis- 

conception is  that  stone  is  obtained  solely  from  open- 
cut  workings.  An  instance  to  the  contrary  is  provided 
by  the  Oakley  Slate  company,  whose  property  in 
North  Wales  contains  over  40  miles  of  underground 

workings.  The  stone  industry  is  of  sufficient  import- 
ance to  support  excellent  technical  periodicals  in 

England  and  America,  and  the  Mine  and  Quarry, 

published  by  the  Sullivan  Machinery  Company,  de- 
votes a  large  part  of  its  space  to  this  subject.  As  re- 
gards the  qualifications  of  the  authors  of  this  book, 

Mr.  Greenwell  was  at  one  time  a  surveyor  of  highways 
and  has  written  books  on  roads,  and  Mr.  Elsden  is 
lecturer  on  engineering  geology  in  the  University  of 

Liverpool  and  author  of  a  book  of  unusual  merit,  en- 
titled 'Applied  Geology.'  Though  the  book  deals 

chiefly  with  British  quarries  and  practice,  much  infor- 
mation is  also  included  relating  to  American  and  Con- 
tinental methods. 

The  first  chapter  discusses  the  various  useful  stones 
and  their  distribution  through  the  geological  series, 
and  the  second  deals  with  rock  structure,  joints,  bedd- 

ing and  cleavage  planes,  etc.  Next  comes  a  discussion 
of  the  prospecting  and  investigation  work  requisite  to 
determine  the  practicability  of  quarrying  any  particu- 

lar deposit,  and  then  a  description  of  the  opening,  de- 
velopment, and  working  of  a  quarry.  Special  atten- 

tion is  given  to  underground  workings.  The  sixth 
chapter  describes  the  tools  used  for  splitting,  drilling, 
and  channelling,  and  the  seventh  deals  with  blasting. 
The  next  three  chapters  deal  with  the  various  methods 
ofliftingthe  stone  from  thequarries, ropeways, haulage, 
wire-ropes,  etc.,  and  the  eleventh  with  the  preparation 
of  stone  for  the  market,  making  macadam,  splitting 

slates,  and  cutting  building  stones.  There  are  addi- 
tional chapters  on  accidents  and  their  prevention,  and 

on  the  laws  and  regulations  relating  to  quarries. 

Geology  and  Ore  Deposits  of  Kalgoorlie,  Part  I.    By 
E.  S.  Simpson  and  C.  G.  Gibson.     Paper  covers, 
198  pages,    with   maps  and    illustrations.     Perth  : 
The  West  Australian  Geological  Survey. 

Three  years  ago  C.  G.  Gibson  wrote  an  outhne  of 
the  results  of  the  work  done  by  the  Survey  on  the 
Kalgoorlie  geology  and  ore  deposits,  for  publication 
in    the    monthly    journal    of    the    West    Australian 

Chamber  of  Mines,  and  we  gave  a  full  abstract  of  his 
papers.  Since  then,  an  extensive  monograph  on  the 
subject  by  C.  O.  G.  Larcombe  has  been  published  as 
a  volume  of  the  Transactions  of  the  Australian  Insti- 

tute of  Mining  Engineers,  which  has  in  a  way  taken 
the  wind  out  of  the  sails  of  the  official  memoir  now 

published.  This  volume  is  only  the  first  instalment, 
and  will  be  supplemented  by  a  bulletin  containing  an 
account  of  the  structural  relations  of  the  ore  deposits 
and  the  general  tectonics  of  the  district  when  the 
underground  survey  now  in  hand  is  completed. 

Determinative    Mineralogy.     By    J.    Volney    Lewis. 
Cloth,  octavo,   150  pages,  illustrated.     New  York  : 
John  Wiley  &  Sons  ;    London  :    Chapman  &  Hall. 
Price  6s.  6d.  net.     For  sale  at  the  Technical  Book- 

shop of  The  Mining  Magazine. 
This  book  has  been  prepared  by  the  professor  of 

geology   and   mineralogy  in    Rutgers    College,    New 
Jersey.     The  table  for  the  determination  of  minerals 
by  means  of  their  chemical  and  physical  characteris- 

tics is  unusually  complete,  and  is  intended  for  the  use 
of  engineers  in  the  field  as  well  as  the  student  in  the 
mineralogical  laboratory. 

Oil  Handbook.     Edited  by  A.  N.  Jackman.     Pocket 
size,    flexible   cloth,    420    pages.       London  :     The 
Financial  Times.     Price  2s.  net.     For  sale  at  the 

Technical  Bookshop  of  The  Mining  Magazine. 

This  book  gives  particulars  of  companies  controlling 
mineral-oil  properties.     The  present  issue  is  the  4th 
edition. 

Petroleum  in  Southern  California.     By  P.  W.  Prutz- 
man.     Cloth,  octavo,  440   pages,  with  maps  and 
illustrations.     Sacramento  :  California  State  Mining 
Bureau. 

This  publication  constitutes  Bulletin  No.  63  of  the 
California  State  Mining  Bureau,  and  describes  the  oil 

districts  in  the  coastal  regions  of  the  south  of  Cali- 
fornia, particularly  in  Santa  Barbara  and  Los  Angeles 

counties. 

The   Oil-Shales  of   the  Lothians.      By  R.    G.    Car- 
ruthers,  W.  Caldwell,  and  D.  R.  Steuart.    Octavo, 

paper  covers,  200  pages,  with  maps  and  illustrations. 
London :    Edward   Stanford.      Price   2s.    6d.    net. 
For  sale  at  the  Technical  Bookshop  of  The  Mining 

Magazine. 
The  Scottish  deposits  of  oil-shales,  west  of  Edin- 

burgh, formed  the  subject  of  an  extensive  memoir 
published  by  the  Geological  Survey  of  Scotland  in 
1906.  This  was  based  on  work  done  in  the  field  dur- 

ing the  years  1884  to  1887.  In  earlier  days,  that  is  to 

say  in  1857,  Archibald  Geikie  made  a  geological  sur- 
vey of  the  Edinburgh  district.  At  that  time  none  of 

the  calciferous  sandstone  series  was  being  worked  for 
oil-shale,  though  Young  had  already  founded  the  oil 
industry  of  Scotland  by  discovering  that  the  Torbane- 
hill  Mineral  seam,  near  the  base  of  the  Coal  Measures, 
was  amenable  to  distillation.  Young  had  previously, 

in  1847,  recovered  petroleum  from  the  Alfreton  coal- 
pit in  Derbyshire.  It  was  not  until  the  expiry  of 

Young's  patent  in  1864  that  the  Scottish  oil  industry 
commenced  to  assume  important  proportions. 

The  memoir  published  in  1906  was  rapidly  exhaust- 
ed, and  in  the  preparation  of  another  edition,  the 

geologist,  R.  G.  Carruthers,  ascertained  new  facts  and 
made  new  deductions.  The  edition  now  issued  there- 

fore supplants  the  former.  In  addition  to  the  geology, 
the  memoir  contains  a  section  by  W.  Caldwell  de- 

scribing the  method  of  mining,  and  another  by  D.  R. 
Steuart  on  the  distillation  and  the  chemical  problems 
involved. 
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COMPANY    REPORTS 
Otavi  Mines  &  Railway.  —  This  company  was 

formed  in  Berlin  in  1900  to  acquire  a  copper-lead  pro- 
perty in  German  Southwest  Africa.  A  railway  350 

miles  was  built  by  the  company  to  connect  the  pro- 
perty with  the  port  of  Swakopmund,  and  afterward 
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sold  to  the  German  government.  Most  of  the  ore  is 
shipped  to  Kurope,  and  other  ore  is  smelted  on  the 
spot,  yielding  copper  matte  and  metallic  lead.  The 
ordinary  share  capital  is  4,000.000  marks,  divided  into 
200.000  shares  of  20  marks  each,  and  there  are  200,000 

deferred  shares  of  no  specified  face- value.  Dividends 
were  first  paid  in  1908.     The  report  now  issued  covers 

the  year  ended  March  31  last,  and  shows  that  the 
smelting  operations  on  the  spot  have  been  still  further 
curtailed,  and  more  ore  shippjed  to  Europe.  This 
change  has  been  made  additionally  favourable  by  the 
higher  prices  ruling  for  the  metals.  The  total  ore 
mined  was  54.100  tons,  as  compared  with  38,200  tons 
the  year  before.  Of  this,  nearly  all  came  from  the 
Tsumeb  mine.  The  shipments  amounted  to  44.550 
tons,  as  compared  with  29.600  tons,  averaging  13% 
copper,  25%  lead,  and  7J  oz.  silver  per  ton.  The 
average  copper  content  was  3%  lower  than  last  year, 

due  to  a  parcel  of  8000  tons  of  old  low-grade  dump- 
ore  being  shipped.  This  parcel  accounts  partly  for 
the  increased  shipments,  but  the  increase  is  due  also 
to  greater  activity  at  the  mine.  The  smelter  produced 
655  tons  of  copper  matte,  and  400  tons  of  argentiferous 

lead,  as  compared  with  991  tons  and  913  tons  respec- 
tively the  year  before.  At  the  Tsumeb  mine,  the  main 

shaft  has  been  sunk  to  130  metres,  at  which  point  a 
5th  level  has  been  commenced.  The  ore  developed  so 

far  is  equal  in  quality  to  that  found  above,  and  in  ad- 
dition to  carbonates  and  oxides,  galena  and  chalcocite 

are  present.  Concentration  plant  is  to  be  erected  for 
the  treatment  of  some  of  the  ore.  The  profit  and  loss 
account  shows  receipts  of  8.684,452  marks  from  the 

mining  operations,  and  4,921,287  marks  on  the  rail- 
way. After  payment  of  all  expenses  and  allowing 

1.289.237  marks  for  depreciation,  the  profit  was 
3,820,310  marks.  Out  of  this,  450,000  marks  was 
placed  to  reserve,  227,027  marks  paid  as  bonus  to  the 
board  of  directors,  1,600,000  marks  paid  as  dividend 
on  the  ordinary  shares,  being  at  the  rate  of  40%,  and 
1,400,000  marks  paid  to  the  holders  of  deferred  shares. 

Cornwall  Tailings.  —  This  company  was  formed  in 
1910  to  buy  the  tailing  heaps  belonging  to  the  Carn 
Brea  &  Tincroft  tin  mines.  The  control  is  with  the 

Lempriere-Robinson  group,  Arthur  Richards  is  man- 
aging director,  and  Ross  K.  Macartney  is  manager. 

The  tailing  is  transported  to  the  Wheal  Agar  dressing- 
floors,  where  it  is  re-ground  and  treated  in  the  usual 
type  of  concentration  plant.  During  the  year  ended 
February  28,  the  amount  handled  was  78,885  tons 

wet,  equal  to  67,050  tons  dry,  assaying  19'  1  lb.  metallic 
tin  per  ton.  The  yield  was  351  tons  of  black  tin, 
equivalent  to  10  lb.  black  tin  or  1\  lb.  metal  per  ton 
of  tailing  treated.  The  income  was  /38,144.  or  ap- 

proximately 10s.  per  ton.  and  the  net  profit  after 
allowance  for  purchase  of  tailing  and  depreciation. 
/15,835,  or  4s.  per  ton.  The  sum  of  /12,500  has  been 
distributed  as  dividend,  being  at  the  rate  of  25%. 
Since  the  termination  of  the  year  under  review,  the 
monthly  tonnage  has  been  increased  from  7500  to 
9000,  and  the  cost  has  been  decreased  by  a  shilling 

per  ton.  Mr.  Richards  mentions  that  he  is  still  in- 
vestigating chemical  processes  for  the  treatment  of  the 

tailing,  but  is  not  yet  ready  to  recommend  one.  The 
reserve  of  tailing  amounts  to  about  one  million  tons. 
Anantapur  Gold  Field. — This  company  was  formed 

in  1906  by  John  Taylor  &  Sons  to  acquire  territory 
that  contains  old  workings,  in  the  district  of  Ananta- 

pur. Madras  Presidency.  Two  mines  have  been  de- 
veloped and  sold  to  subsidiary  companies,  the  North 

Anantapur  and  the  Jibutil.  The  report  for  the  year 
ended  March  31  shows  that  prospecting  work  has  been 

actively  prosecuted  on  the  southern  part  of  the  Rama- 
giri  Block,  under  the  direction  of  the  superintendent, 
W.  Stonor.  He  states  that  a  lode  has  been  proved  to 
a  depth  of  200  ft.,  where  driving  has  been  done  for  141 
ft.  Of  this  distance.  65  ft.  assayed  1  oz.  over  1  ft.  6  in. 
At  this  level  the  country  rock  and  orebody  are  much 
disturbed,  so  it  is  proposed  to  sink  deef)er  to  reach 
more  settled  ground.     Further  working  capital  will  be 
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required  shortly,  and  it  will  probably  be  raised  by 
floating  the  property  as  a  separate  company.  The 
shareholders  have  already  received  dividends  in  the 
form  of  vendor  shares  in  the  North  Anantapur  and 
Jibutil  companies,  and  the  company  still  holds  shares 
in  these  subsidiaries. 

South  American  Copper.  —  This  company  was 
formed  in  1907  to  acquire  the  Aroa,  San  Antonio,  and 

Titiara  copper  mines,  50  miles  from  the  port  of  Tuca- 
cas,  Venezuela.  These  mines  were  worked  from  1882 
to  1894  by  the  Quebrada  Railway  Land  &  Copper  Co. 
In  the  latter  year  a  serious  cave  at  the  Aroa  stopped 
operations,  and  as  the  copper  market  was  weak  at  the 
time,  the  property  was  abandoned.  The  chairman  of 
the  present  company  is  Herbert  Edwards  ;  W.  J.  C. 

a  capacity  of  from  100  to  200  tons  per  day.  By  means 
of  this  plant  it  will  in  the  future  be  possible  to  ship 
matte  to  Europe  instead  of  ore,  and  to  utilize  large 
amounts  of  lower-grade  ore  that  will  not  stand  the 
cost  of  shipment. 

Prestea  Block  A. — This  company  was  formed  in 
1903  to  acquire  property  from  the  Prestea  and  Appan- 
too  companies  in  West  Africa.  Milling  commenced 
in  1906  but  was  suspended  from  1909  to  May  1911, 
pending  further  developments.  In  1909,  250,000  new 
£l  shares  were  subscribed  by  Wernher,  Beit  &  Co., 
and  in  1910,  100,000  shares  were  sold  to  shareholders. 
In  January  1911,  the  property  of  the  Prestea  company 
was  absorbed,  in  consideration  of  199,876  shares.  The 
total  issued  capital  is  /1, 049, 876.     As  further  funds 

THE  NORTHWEST  OF  SOUTH  AMERICA. 

Scrutton  is  mine  manager,  and  W.  A.  Heywood  is 

consulting  metallurgist.  The  capital  is  ;^15,000,  di- 
vided into  150,000  shares  of  2s.  each.  Of  these, 

40,937  have  been  issued  at  £\  each  and  the  full  amount 
paid-up  ;  while  a  further  34,063  have  been  issued  at 

£l,  but  only  /^319  called  up.  The  company  therefore has  had  cash  resources  far  greater  than  the  small 
nominal  capital  would  indicate.  Up  to  the  present 
time,  an  income  has  been  earned  by  shipping  ore  to 
Europe,  and  the  net  yearly  profits  (not  dividends)  have 
been  ;^8562,  ;^6715,  ;^13,623,  /25,109,  and  ;f37,211 
respectively.  The  report  for  the  year  ended  June  30 
last  does  not  state  how  much  ore  was  shipped,  but 
gives  the  gross  receipts  at  ;^89,055  and  the  net  profit 
;f37,211,  out  of  which  ;^3721  was  paid  to  the  directors 
as  extra  remuneration.  The  balance  brought  forward 
from  the  previous  year  was  ;^10,368,  so  that  the  total 
available  balance  was  /43,858.  Out  of  this,  ;^41,743 
has  been  paid  as  dividend.  The  report  mentions  that 
W.  A.  Heywood  has  made  an  examination  of  the  ore 
deposits,  and  has  designed  a  smelting  furnace  having 

were  required,  /ISO, 000  has  been  advanced  on  loan 
by  the  Central  Mining  and  the  Fanti  Consols.  Edmund 
Davis  is  chairman  of  the  company,  H.  F.  Marriott  is 
consulting  engineer,  and  William  Crosley  is  manager. 
The  report  for  1912  shows  that  172,319  tons  of  ore 
was  treated,  yielding  gold  worth  ;^296,381,  being  a  re- 

covery of  34s.  4d.  per  ton.  The  cost  was  ;^249,130  or 
28s.  lOd.  per  ton.  In  addition  ;^8906  was  paid  as  in- 

terest on  the  loan,  and  ̂ ^24,090  was  written  off  for depreciation.  The  whole  of  the  110  stamps  have  not 
been  in  operation,  the  average  being  70.  The  gold  is 
recovered  chiefly  on  amalgamating  tables  and  from 
the  roasted  concentrate.  The  cyaniding  of  the  sand 
yields  little  profit,  and  the  slime  is  not  treated  at  all. 
W.  R.  Feldtmann  has  recently  investigated  the  metal- 

lurgical problem,  and  modifications  are  to  be  intro- 
duced. The  ore  reserves  have  been  re-estimated  during 

the  year,  and  deductions  have  been  made  in  respect 
of  ore  that  must  be  left  to  prevent  the  surface  from 
sinking.  The  figure  on  December  31  was  835,014  tons 
averaging  44s.  5d.  per  ton,  as  compared  with  975,101 
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tons  averaging  41s.  6d.  on  December  31.  1911.  During 

the  year.  173,436  tons  was  developed,  and  the  content 

was  higher  than  the  average  of  the  mine,  a  fact  that 

forms  an  encouraging  feature  in  connection  with  the 
future  working  of  the  mine. 
Abbontiakoon  Mines. — This  company  was  formed 

in  1909  as  an  amalgamation  of  two  other  companies 

owning  gold  mines  at  Tarkwa,  West  Africa.  Edmund 
Davis  is  chairman,  Arthur  E.  Pettit  is  consulting  engi- 

neer, acting  on  behalf  of  the  Consolidated  Gold  Fields 
of  South  Africa,  and  Henry  Hay  has.  until  recently, 

been  manager.  Before  the  amalgamation,  the  ore 
had  been  treated  in  ball-mills  and  cyanide  plant.  As 
this  plant  did  not  answer,  a  mill  of  25  stamps  and  2 
tube-mills  was  provided,  together  with  sand  and  slime 
plant,  This  started  work  in  July  1912.  The  report 
now  issued  covers  the  year  1912.  During  the  period 
from  the  starting  of  the  mill  to  the  end  of  the  year, 
46,415  tons  of  ore  was  treated,  yielding  gold  worth 

/79.283.  or  34s.  2d.  per  ton.  The  working  cost  in- 
cluding depreciation  was  ;^72.505,  or  31s.  3d.  per  ton. 

The  cost  does  not  include  the  item  of  /4878  interest 

paid  on  money  advanced  by  the  Fanti  Consolidated 
and  Gold  Coast  Amalgamated  companies.  The  mill 
has  not  been  worked  to  its  full  capacity,  11.000  tons 

per  month,  owing  to  shortness  of  underground  labour. 
Mr.  Hay  reports  that  the  ore  mined  during  the  first 
months  happened  to  be  above  the  average  grade  of 
the  known  reserve.  The  reserve  is  calculated  at 
629,942  tons  averaging  10  dwt.  per  ton.  A  large 
amount  of  ore  has  also  been  blocked-out  having  an 
assay-value  of  less  than  6  dwt.  per  ton.  This  is  not 

profitable  under  present  conditions.  The  issued  capi- 
tal of  the  company  is  /625,457. 
Offin  River  Gold  Estates.  —  This  company  was 

formed  in  1900  to  acquire  dredging  rights  on  the  Offin 
river.  West  .\frica.  F.  N.  Best  is  chairman,  and 
P.  \.  Westcott  manager.  Gold  has  been  produced 
regularly  since  1904,  the  total  value  amounting  to 
/1 86,003,  but  no  dividend  has  been  paid.  The  issued 
capital  is  /282,917.  of  which  ;^30,000  is  in  preference 
shares,  and  there  are  ;^24,000  debentures.  The  report 
for  1912  shows  that  gold  worth  /22,183  was  won. 
After  allowing  /2690  for  depreciation,  a  net  profit  of 
/1 142  was  left.  Three  dredges  were  employed,  but 
owing  to  the  low  level  of  the  river  following  a  com- 

paratively dry  season,  they  could  not  be  worked  to  the 
best  advantage.  The  fourth  dredge,  which  was 
wrecked  in  1911,  has  been  floated  and  rebuilt,  and  has 

since  been  put  in  commission.  In  1910  a  tin-mining 
area,  20  miles  southeast  of  Naraguta.  in  Northern  Ni- 

geria, was  acquired.  This  is  being  tested  by  George 
Bailey,  and  tin  is  being  won  by  calabashing.  The  cost 
during  1912,  less  proceeds  of  sale  of  concentrate,  was 
/4708  ;  this  has  been  charged  to  capital  account. 

Treasury  Gold  Mines. — This  company  was  formed 
in  1891  to  acquire  from  other  companies  small  proper- 

ties on  the  outcrop  in  the  central  Hand.  The  control 
is  with  the  Neumann  group.  A  new  mill  of  40 
stamps  was  built  in  1896  and  20  stamps  have  been 
added  since.  Dividends  were  paid  from  1.S92  to  1906. 
In  1910  an  arrangement  was  m.ide  with  tiie  Jumpers 
Gold  Mining  company,  owning  another  small  mine 
adjoining,  and  under  the  control  of  the  Central  Mining 
group,  to  work  the  two  mines  conjointly  in  order  that 
the  remaining  ore  in  both  should  be  more  conveniently 
extracted.  The  management  of  the  two  mines  was 
vested  m  the  Central  .Mmmg,  and  the  profits  were  to 

be  distributed  two-thirds  to  the  Jumpers  and  one-third 
to  the  Treasury.  The  report  for  the  year  ended 
March  31  shows  that  operations  at  the  Jumpers  were 
suspended  in   January,  and  that  the  reserve  at   the 

Treasury  would  not  last  for  more  than  a  month  or 
two.  The  mine  has  since  been  closed.  During  the 

year,  78,050  tons  was  treated,  together  with  about 
30,000  tons  of  accumulated  slime.  The  proportion  of 
profit  accruing  to  the  Treasury  company  was  /4880. 
The  balance  of  profit  brought  forward  from  the  pre- 

vious year  was  /86,618,  and  /67,500  has  been  dis- 
tributed as  dividend,  being  at  the  rate  of  12i%. 

Wanderer  (Selukwe)  Gold  Mines.— This  company 
was  formed  in  1899  to  acquire  the  Wanderer,  Ashton, 
and  other  gold  mines,  in  the  banded  ironstones  of  the 
Selukwe  district  of  Rhodesia.  Of  recent  years  the 

yield  per  ton  has  been  very  small.  In  the  summer  of 
1909,  the  company  was  reconstructed,  and  additional 

capital  raised  for  the  purpose  of  purchasing  the  Cam- 
perdown  property  in  the  same  district.  The  ore  is 
crushed  dry  in  rolls  and  cyanided,  and  the  total  cost 
is  unusually  low.  the  working  cost  last  year  being 
6s.  5d.  per  ton.  The  report  for  the  year  ended  April 
30  last  shows  that  the  Camperdown  mine  has  been 
exhausted,  and  that  although  10.171  ft.  of  development 
work  was  done  at  four  mines  during  the  year,  only 
38,150  tons  of  ore  was  disclosed  at  the  Wanderer,  and 
6436  tons  at  the  Kemerton,  the  results  at  the  Ashton 

and  Camperdown  being  nil.  The  ore  reserve  on 
April  30  stood  asf  ollows :  At  the  Wanderer,  33,110  tons, 
Kemerton  4000  tons,  Ashton  20,321  tons,  and  Cam- 

perdown 10,500  tons,  total  67,931 .  The  ore  treated  dur- 
ing the  year  totalled  222,445  tons,  of  which  52,107  tons 

came  from  the  Wanderer.  45,320  tons  from  the  Kemer- 
ton, 12,733  tonsfrom  theAshton,and  112,285  tonsfrom 

the  Camperdown.  The  yield  of  gold  was  19,927  oz.. 

valued  at  ̂ ^83,997,  being'a  recovery  of  181  dwt.  per ton.  The  net  profit  was  1^11,376,  which  was  carried 
forward.  The  ore  from  the  Camperdown  was  ex- 

hausted at  the  end  of  May,  and  that  from  the  Kemer- 
ton and  Ashton  mines  was  not  expected  to  last  after 

July.  A  new  shoot  of  ore  has  been  found  in  the 
Wanderer,  sufficient  to  supply  6000  to  7000  tons  of  ore 
per  month,  instead  of  19,000  tons,  the  average  figure 
until  recently.  With  this  reduced  output  the  ore  will 
have  to  be  selected,  as  anything  less  than  3idwt.  will 
not  pay  at  the  reduced  rate  of  working.  Up  to  the 
present  time  the  company  has  treated  1.893,658  tons 
of  ore  and  recovered  212,196  oz.  gold,  worth  /900,723. 
But  no  dividend  has  ever  been  paid.  Edmund  Davis 
is  chairman  of  the  board  of  directors. 

Eldorado  Banket. — This  company  was  formed  in 
1906  by  the  Rhodesian  Exploration  &  Development 

Company  to  acquire  the  Eldorado  gold  mine,  in  the 
Lomagunda  district  of  Rhodesia.  Dividends  have 
been  paid  since  1909.  The  report  for  the  year  ended 
March  31  shows  that  87,186  tons  of  ore  was  raised  and 
treated,  and  the  yield  of  gold  was  52,903  oz.,  worth 

/225,266,  being  12"  1  dwt.  or  51s.  8d.  per  ton.  The 
working  cost  including  development  was  /102,704,  or 
23s.  6d.  per  ton,  leaving  a  working  profit  of  ;^12J,562. 
or  28s.  Id.  per  ton.  The  item  of  depreciation, 

;f21,148,  was  not  charged  to  current  expenses,  but  was 
written-off  out  of  the  reserve  fund.  The  shareholders 
received  dividends  amounting  to  ;^90,000.  being  at  the 

rate  of  30%,  and  /3000  was  paid  to  the  directors  as 

percentage  of  profits.  The  development  has  been  re- 
tarded during  the  year  owing  to  the  necessity  of  re- 
pairing the  main  vertical  shaft,  and  substituting  steel 

setts  for  timber.  The  10th  level  has  in  the  meantime 

been  opened  from  winzes  sunk  from  the  9th  level,  and 
the  11th  level  is  to  be  opened  in  the  same  way.  In  the 
levels  between  the  2nd  and  7th,  serious  caves  have 

occurred  in  the  stopes  of  the  Main  Reef,  and  it  is 
feared  that  much  rich  ore  will  be  entirely  lost,  or  at 

any  rate  so  much  mixed  with  barren  schist  as  to  be- 
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come  low-grade.  The  Parallel  Reef  has  proved  to  be 
unprofitable  below  the  7th  level.  The  table  giving 
particulars  of  the  orebodies  is  not  inspiriting,  for  the 
length  has  steadily  declined  from  1073  ft.  on  the  5th 
level,  to  280  ft.  on  the  9th  and  105  ft.  on  the  10th. 
The  ore  reserve  is  calculated  at  62,849  tons  in  the 

Main  Reef  and  11,977  tons  in  the  Parallel  Reef,  mak- 
ing a  total  of  74,826  tons,  averaging  164  dwt.  Under 

present  circumstances  it  has  been  found  necessary  to 
send  ore  of  lower  average  grade  to  the  mill  than  hither- 

to, and  during  the  current  year  the  profit  will  be 
greatly  reduced.  Since  the  absorption  of  the  assets  of 
the  Rhodesian  Exploration  &  Development  Co.  by  the 
Gold  Fields  Rhodesian  Development  Co.,  in  January 
1912,  the  control  has  been  with  the  latter  company.  W. 
F.  H.  Dudgeon  is  the  consulting  engineer. 

Golden  Kopje  Proprietary.  —  This  company  was 
formed  in  1912  by  the  Gold  Fields  Rhodesian  Develop- 

ment Co . ,  to  acquire  a  number  of  mining  claims  of  wh  ich 
the  Golden  Kopje  and  Union  Jack  are  the  most  im- 

portant, situated  about  17  miles  west  of  the  Eldorado 
mine  in  the  Lomagundi  district  of  Rhodesia.  The  re- 

port now  issued  covers  the  year  ended  March  31,  and 
shows  that  development  has  been  actively  continued 
at  both  the  properties  named.  At  the  Golden  Kopje 
the  ore  reserve  is  estimated  at  210,204  tons,  averaging 
6  dwt.,  together  with  partly  developed  ore  estimated 
at  14,000  tons  and  assaying  6h  dwt.  ;  no  further  de- 

velopment is  to  be  done  at  present,  and  the  mine  is 
being  prepared  for  sloping.  At  the  Union  Jack  the 
ore  reserve  is  estimated  at  45,034  tons,  averaging  13 
dwt.  per  ton,  and  the  probable  ore  at  41,508  tons, 

averaging  13'6  dwt.  per  ton.  The  metallurgical  plant 
to  be  used  is  being  brought  from  the  Ayrshire  mine. 
Its  capacity  is  10,000  tons  per  month.  The  balance 
sheet  shows  that  the  issued  share  capital  is  ;^448,568, 
of  which  ;^224,868  represented  vendor  shares,  and 
/223,700  cash,  of  which  ;^200,000  was  provided  by 
the  vendors.  On  the  other  side  of  the  accounts  ap- 

pears the  item  of  ;^50,000  paid  in  cash  to  the  vendors 
as  commission  on  the  subscription  of  the  ;^200,000. 
The  vendors  also  received  /23,700  in  cash  as  part 
purchase  price.  Recently  the  company  has  borrowed 
/50,000  from  the  Gold  Fields  Rhodesian  Development 
Co.  as  further  working  capital. 

Antelope. — This  company  was  formed  in  1908  to 
acquire  a  gold-mining  property  in  the  West  Gwanda 
district  of  Rhodesia,  situated  60  miles  due  south  of 

Bulawayo.  It  was  promoted  by  the  Rhodesian  Ex- 
ploration &  Development  company,  but  the  control 

passed  last  year  into  the  hands  of  the  Consolidated 
Gold  Fields.  The  report  for  1912  shows  that  develop- 

ment work  has  been  continued,  5367  ft.  having  been 
done.  The  lowest  level  is  the  10th,  where  the  lode 
has  been  cut,  and  proved  for  50  ft.  to  contain  lOi  dwt. 

over  3j  ft.  The  ore  reserve  on  December  31  was  esti- 

mated at  124,601  tons,  averaging  10' 1  dwt.  in  the 
Main  Reef,  6217  tons,  averaging  S'3  dwt.  in  the  East- 

ern Section,  and  14,579  tons,  iV^eraging  59  dwt.  in  the 
Parallel  Reefs.  A  year  ago  the  reserve  at  the  Main 
Reef  was  102,602  tons,  averaging  102  dwt.  It  will  be 
seen  that  the  increase  was  small.  The  reason  was 

that  much  time  was  spent  in  altering  the  shaft  from 
vertical  to  incline  at  the  8th  level  and  excavating  an 
ore-bin  there.  The  metallurgical  plant  is  in  course  of 
erection  and  should  be  ready  in  September.  This 
plant  contains  ball-mills,  roasting  furnaces,  grinding 
and  amalgamating  pans,  and  cyanide  plant.  The  is- 

sued capital  of  the  company  is  ;^348,282,  of  which 
;^278,032  represents  cash  subscribed.  H.  A.  Piper 
and  A.  J.  Fraser  are  the  engineers,  acting  for  the 
Gold  Fields  group. 

Thistle-Etna  Gold  Mines.  —  This  company  was 
formed  in  1908  to  acquire  the  Thistle,  Etna,  Faith, 
and  other  mines  in  the  Hartley  district  of  Rhodesia. 
The  control  is  with  the  Consolidated  Gold  Fields.  A 
reduction  plant  containing  Chilean  mills  and  cyanide 
plant  was  erected  at  the  Etna  mine  with  a  capacity  of 
3000  tons  per  month.  No  profit  has  been  made,  and 
at  the  end  of  1911  milling  was  suspended  with  a  view 

to  further  development  being  done.  The  mill  was  re- 
started on  October  1,  1912.  The  report  for  the  year 

1912  now  issued,  shows  that  during  October,  Novem- 
ber, and  December  the  mill  treated  7300  tons  for  a 

yield  of  2892  oz.,  or  79  dwt.  per  ton.  The  revenue 
was  ;^12,528,  and  the  cost  /15,261.  In  addition 

;f  14,792  was  spent  out  of  capital  on  development  dur- 
ing the  time  the  mill  was  idle.  A.  J.  Fraser,  the  con- 

sulting engineer,  reports  that  the  future  of  the  Thistle 
and  Etna  is  discouraging  and  that  the  available  ore 
will  be  soon  exhausted.  The  Faith,  on  the  other 

hand,  promise  to  become  a  rich  mine  on  a  small  scale. 
Kyshtim  Corporation. — This  company  was  formed 

in  October  1908  to  acquire  the  whole  of  the  share 
capital  of  the  Kyshtim  Mining  Works  Co.,  a  Russian 
company  operating  copper  and  iron  mines  in  the  Perm 
district  of  the  southern  Urals.  Details  of  the  copper 
mines  and  of  the  new  smelting  works  have  been  given 
from  time  to  time  in  the  columns  of  this  Magazine. 
R.  Oilman  Brown,  the  consulting  engineer,  reports 
that  during  the  year  1912  the  production  of  ore  from 
the  various  mines  was  as  follows  :  Koniukhoff  137,825 

long  tons,  averaging  2'99%  copper,  24  dwt.  gold,  and 
r2  oz.  silver  ;  Smirnoff  151.886  tons,  averaging  2"98% 
copper,  2'2  dwt.  gold,  and  1  oz.  silver  ;  TissofT58,139' 
tons,  averaging  312%  copper,  1  dwt.  gold,  and  0'9  oz. silver  ;  total  347,850  tons,  averaging  3%  copper,  2  dwt. 
gold,  and  11  oz.  silver.  The  total  shipped  to  the 
smelter  at  Karabash  was  298,014  tons,  and  to  the  old 

Kyshtim  works  40,365  tons,  mostly  fine  ore.  The  fine 
ore  is  made  into  a  matte  and  sent  to  Karabash  for 
further  treatment.  The  production  of  blister  copper 
was  7030  tons  at  Karabash  and  384  at  the  old  Kyshtim 
converters  now  closed,  a  total  of  7314  tons.  At  the 
electrolytic  refinery,  7547  tons  of  refined  copper  was 

produced,  together  with  gold-silver  slime  that  sold  for 
;f  129,020.  The  ore  reserve  on  May  1  was  estimated 

at  2,565,000  tons.  The  feature  of  the  year's  work 
was  the  discovery  of  the  Amerikansky  lode,  two  miles- 
south  of  the  Smirnoff  mine.  By  means  of  eleven  bore- 

holes, an  orebody  750  ft.  long  at  a  depth  of  500  ft.  has 
been  defined,  having  an  average  horizontal  width  of 

13'3  ft.,  and  representing  about  117,000  tons  for  each 
100  ft.  vertical.  The  average  of  the  bore-hole  assays, 

was  3  45%  copper,  3"4  dwt.  gold,  and  15  oz.  silver. 
The  Karabash  plant  is  being  extended  ;  a  third  blast- 

furnace has  been  built  ;  when  all  is  complete  the  out- 
put of  copper  will  be  10,000  tons  per  year.  The  pro- 

fit from  the  copper  operations  during  the  year  was 
;^538,563,  and  the  net  profit  in  Russia  was  /468,401. 
Out  of  this,  ;^100,000  was  written  off  for  depreciation, 
/23,420  was  placed  to  reserve,  ;^48,560  allocated  to 
Russian  taxes,  and  /296,421  distributed  as  dividend 
by  the  Russian  company.  The  English  company  also 
received  ;^35,139  as  interest  and  commission,  and  paid 
^37,960  as  interest  on  debentures,  ;^13,273  as  direct- 

ors' remuneration,  and  ;^3494  as  office  expenses,  leav- 
ing a  profit  of  /275,788.  The  English  shareholders 

received  ;^265,464,  being  at  the  rate  of  4s.  6d.  per  £l 
share.  During  the  year  under  review,  the  remaining 

/'250,000  debentures  were  issued,  bringing  the  total  to 
;if650,000.  Since  the  close  of  the  company's  financial 
year  ;^572,400  of  these  debentures  have  been  convert- 

ed   into   ordinary    shares,    with     the    par    value    of. 
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/228.960.     There  remain  /77,600  debentures  not  yet 
converted. 

Orsk  Goldfields.  —  This  company  was  formed  in 
1906  by  the  Siberian  Proprietary  to  acquire  gold  mines 
in  the  province  of  Orenburg,  in  south  Russia.  These 
mines  however  proved  valueless,  and  subsequently  a 
gold-gravel  property  was  acquired  near  Nicolaievsk, 
on  the  Okhotsk  sea  in  eastern  Siberia.  A  stacker- 
scow  was  first  erected  on  the  Pokrowsky  claim,  and 
afterward  a  dredge  was  obtained  from  New  York  and 
placed  on  the  Kolchan  creek.  The  report  now  issued 
covers  the  year  1912,  Russian  style.  The  Kolchan 
dredge  was  in  operation  from  May  18  to  November?, 
and  treated  382,550  cubic  yards  of  gravel  for  a  yield 

of  gold  worth  ;^25,246,  or  Is.  3'id.  per  cu.  yd.  The Pokrowsky  stacker-scow  worked  from  May  23  to 
October  8,  during  which  time  it  treated  68,645  cu.  yd. 
of  gravel  for  a  yield  of^gold  worth  £l  1,416.     The  total 

not  until  July  1912  that  operations  were  resumed.  At 
the  same  time  a  slime  plant  that  had  been  erected  was 
put  into  commission.  The  report  for  1912  shows  that 
from  the  resumption  of  work  until  the  end  of  the  year 
23,793  tons  of  ore  was  sent  to  the  mills,  yielding  by 
amalgamation  gold  worth  /19,712  ;  11,755  tons  of 
sand  and  9205  tons  of  slime  yielded  gold  worth  /5324  ; 
and  gold  worth  /972  was  recovered  from  150  tons  of 
concentrate.  The  output  from  all  sources  was  /26,009. 
The  expenditure  in  Russia  was  ;^26,608,  /6047  was 
allowed  for  depreciation,  /2344  represented  London 

expenses,  and  /5009  was  written  off  development  re- 
demption. The  net  loss  for  the  year  was  /14,028. 

The  ore  reserve  is  calculated  at  26,270  tons  averaging 

7  dwt.  per  ton.  The  developments  on  the  680-ft. 
level  have  been  disappointing  owing  to  faulted  ground. 
The  7S0-ft.  level  does  not  appear  to  be  affected  by 
faulting,  so  better  results  are  expected- 
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yield  from  both  sources  was  worth  /36,662.  The 

'  working  cost  '  was  /10,509,  winter  up-keep  /3044, 
administration  charges  /10,583,  royalty  /5921,  Lon- 

don expenses  /2689,  and  allowance  for  depreciation 

/6772.  The  loss  for  the  year  was  ;f3144.  The 

Kolchan  dredge  did  not  treat  as  much  ground  as  esti- 
mated, for  several  reasons:  the  winter  commenced 

fully  30  days  earlier  than  usual  ;  time  was  lost  at  the 

power  plant  ;  and  while  digging  on  the  irregular 

ground  on  the  east  bank  it  was  impossible  to  fill  the 
buckets  to  their  full  capacity.  Operations  at  the 
Pokrovsky  stacker-scow  were  suspended  early  in  order 
that  its  conversion  intoa3i-ft.  dredge  should  be  com- 

pleted in  time  for  the  opening  of  the  1913  season. 

Prospecting  for  further  gravel  deposits  has  been  con- 
ducted during  the  year  without  success.  A  quartz 

outcrop  carrying  free  gold  was  discovered,  but  the 
vein  proved  to  be  a  small  one.  W.  H.  Lanagan  is 
manager. 

Troitzk  GoIdfieWf. — This  company  was  formed  in 

1906  to  acf|uire  from  the  Siberian  Proprietary  com- 
pany, of  which  Ueyman  Orkin  was  promoter,  the 

Troitzk  gold  mine  in  the  Kotchkar  district  of  Oren- 
burg, South  Russia.  Hooper,  Speak  &  Co.  are  the 

consulting  engineers,  and  J.  R.  Horsley  has  recently 
succeeded  H.  C.  Bayldon  as  manager.  A  new  plant 

consisting  of  6  Chilean  mills  and  sand-treatment  vats 
was  built  in  1909.  A  description  of  this  plant  by  Mr. 
Bayldon  appeared  in  our  issue  of  January  1911  In  May 
1911.  a  fire  destroyed  the  upper  part  of  the  main  shaft 
and  much  of  the  hoisting  and  pumping  plant.     It  was 

Oroya  Links.  —  This  company  was  formed  under 
West  Australian  laws  in  1907  to  acquire  the  property 
at  the  north  end  of  Kalgoorlie,  belonging  to  the  Golden 
Links,  a  company  originally  formed  in  1896.  In  1909, 

additional  property  was  acquired  from  the  Oroya- 
Brownhill  and  the  Kalgoorlie  Amalgamated,  and  at 

the  same  time  the  name  was  changed.  Bewick,  More- 
ing  &  Co.  are  the  general  managers,  and  P.  Fitzgerald 
is  superintendent.  The  report  for  the  year  1912 
shows  that  131.880  tons  of  ore  was  mined,  of  which 
60.555  tons  came  from  the  Eclipse.  44.223  from  the 
Oroya  North.  22.887  tons  from  the  Brownhill.  2119 
tons  from  the  Oroya  South,  and  2096  tons  from  the 
Block  45.  By  roasting  and  cyaniding  36,358  oz.  of 
gold,  worth  /154.398,  was  obtained,  being  a  recovery 
of  23s.  4d.  per  ton.  The  amount  left  in  the  residue 
was  Is.  lOd.  per  ton.  Additional  income  of  /8002 
was  obtained  from  tributors.  The  cost  of  mining  and 

treatment  was  if;  109, 703,  or  16s.  5d.  per  ton,  a  de- 
crease of  3s.  4d.  per  ton  as  compared  with  1911. 

London  expenses  and  taxes  absorbed  /5140  ;  /2385 

was  allowed  for  depreciation  ;  ;^13.800  written  off  de- 
velopment account  ;  and  /28.750  distributed  as  divi- 

dend, being  at  the  rate  of  10%.  The  chief  develop- 
ment work  was  done  at  the  Eclipse  and  Oroya  North. 

At  the  former  an  important  discovery  was  made  on  the 
7th  level,  where  the  lode  averaged  24  ft.  wide  and  40s. 

per  ton  in  content.  The  estimate  of  ore  reserve  is  con- 
fined to  the  Eclipse,  where  the  general  managers  esti- 
mate the  proved  ore  at  114.537  tons,  averaging  25s.  6d. 

per  ton.  together  with  60.000  tons  of  probable  ore. 
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Associated  Gold  Mines  of  Western   Australia. — 

This  company  was  formed  in  1894  to  acquire  the  Aus- 
tralia and  other  leases  at  Kalgoorlie.  Dividends 

were  paid  from  1898  to  1909  ;  subsequently  the  profits 
were  devoted  to  further  prospecting  and  development. 
The  report  for  the  year  ended  March  31  shows  that  it 

is  possible  to  resume  the  payment  of  dividends.  Dur- 

ing the  year,  125,169  tons  was  treated  by  dry-crush- 

ing, roasting,  and  cyaniding,  and  37,892  oz.  gold  ex- 
tracted, worth  ;^161,042.  The  re- 

covery per  ton  was  25s.  8d.,  the  work- 
ing cost  19s.  2d.,  and  development 

3s.  Id.  'The  total  working  cost  was 

;^120,015,  and  the  cost  of  develop- 
ment/19, 378.  In  addition /4653  was 

written  off  for  depreciation  of  plant. 
The  available  balance  was  /17,258, 

out  of  which  /12,384  has  been  distri- 
buted as  dividend,  being  at  the  rate 

of  2^%.  D.  F.  McAulay,  the  mana- 
ger, is  not  able  to  give  exact  estimates 

of  ore  reserve.  He  states  that  a  year 
ago  he  considered  500,000  tons, 
averaging  between  21s.  and  29s.,  as 
the  probable  ore  reserve.  During 

the  year,  out  of  3336  ft.  of  develop- 
ment in  ore,  879  ft.  was  in  ore  over 

20s.  per  ton  and  averaging  43s.  The 
ore  broken  in  the  stopes  amounts  to 
43,199  tons,  averaging  23s.  5d.  per 
ton.  The  indications  are  that  the 

average  content  of  the  ore  mined  dur- 
ing the  current  year  will  be  less  than 

during  the  past  year.  An  interest  has 

acquired  in  the  Keeley  mine  in  On- 
tario. 

Consolidated  Gold  Fields  of  New 

Zealand. — This  company  was  formed 
in  1896  to  acquire,  from  David  Zi- 
man,  properties  in  the  Reefton  dis- 

trict, on  the  west  side  of  the  south 
island  of  New  Zealand.  In  the  same 

year  the  Progress  mine  was  floated 
as  a  subsidiary  company,  as  was  also 
the  Blackwater  in  1906.  The  com- 

pany itself  works  the  Wealth  of  Na- 
tions mine.  During  the  year  1912 

operations  were  seriously  curtailed  by 
the  general  strike  of  mines  in  New 
Zealand,  and  from  May  to  November 
the  mine  was  idle.  The  amount  of 
ore  treated  was  10,936  tons,  which 
yielded  bullion  worth  /17,432.  The 
working  cost  is  returned  at  /1 1,709, 
but  in  addition  /2868  was  spent  on 
administration,  ;^2069  spent  during 

the  strike,  ;^7061  allowed  for  depre- 
ciation, and  /918  paid  as  taxes.  In- 

terest and  dividends  brought  an  income  of  ;^1936. 
The  net  loss  for  the  year  was  ;^4782,  and  the  credit 

balance  after  bringing  forward  ;^5 1,599  from  the  pre- 
vious year  was  /46,816,  which  was  carried  forward. 

The  company  holds  169,943  shares  in  the  Progress 
company  and  93,224  shares  in  the  Blackwater.  The 
issued  capital  is  /242,377  in  ordinary  shares,  and 

there  is  a  founder's  share  which  is  entitled  to  25%  of 
the  profits  after  100%  has  been  paid  on  the  ordinary 

shares.  The  founder's  share  received  the  first  divi- 
dend in  1911.  This  share  has  now  been  commuted  by 

by  arrangement  with  the  Progress  company.  The 

latter  company  owes  nearly  ;f50,000  to  the  Consoli- 
dated, and  as  a  means  of  defraying  this  indebtedness 

surrenders  all  the  rights  attaching  to  the  founder's share.  In  its  turn  the  Progress  company  issues 

/50,000  5%  debentures  exchangeable  into  Blackwater 
shares  at  22s.  6d.  ;  these  debentures  form  the  bulk  of 
the  consideration  paid  by  the  Progress  company  for 

the  acquisition  of  all  interests  in  the  founder's  share. It  will  thus  be  seen  that  by  remitting  the  indebtedness 
of  the  Progress  company,  the  Consolidated  company 

frees  itself  from  the  payment  of  the  25%  founder's 
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share  in  the  future  profits.  As  regards  ore  reserve, 
A.  Winter  Evans,  the  manager,  states  that  in  spite  of 

the  limited  development  the  position  continues  favour- 
able. 

Progress  Mines  of  New  Zealand. — As  recorded  in 
the  above  paragraph,  this  company  was  formed  in 
1896  to  acquire  property  at  Reefton,  New  Zealand. 
During  the  year  1912,  the  operations  were  stopped  for 
6  months  by  the  general  strike  of  miners,  and  only 
8770  tons  of  ore  was  treated.  The  bullion  produced 

was  worth  ;^i2,542,  and  ;^8332  was  received  from  the 
sale  of  concentrate.  The  total  income  was  ;^20,991, 
and  the  current  expense  was  /20,219.  In  addition, 

;^2911  was  written  off  development  account,  ;f4018  al- 
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lowed  for  depreciation,  ;^1306  paid  as  interest  on  the 
loan  from  the  Consolidated  company,  and  /209  paid  as 

taxes.  The  net  loss  for  the  year  was  /8674,  and  add- 
ing this  to  the  debit  balance  /17, 242  brought  forward 

from  the  previous  year,  the  adverse  balance  on  De- 
cember 31  last  was  ;^25,916.  Owing  to  interruptions 

caused  by  labour  troubles,  it  has  not  been  possible  to 
push  forward  the  development  scheme  outlined  a  year 
ago 

Blackwater  Mines.  —  This  company  was  formed  in 
1906  by  the  Consolidated  and  Progress  companies, 
mentioned  in  the  two  preceding  paragraphs,  to  acquire 
a  gold-mining  property  at  Keefton,  New  Zealand. 
During  1912  the  strike  stopped  work  for  7  months. 
The  mill  treated  11,538  tons  of  ore,  yielding  bullion 
worth  ;^26,596,  and  concentrate  selling  for  /2170. 
The  working  cost  was  /22,220.  In  addition,  /1949 
was  allowed  for  depreciation,  /5320  for  development 
and  shaft-sinking,  and  ;if5909  paid  as  taxes.  The  year 
commenced  with  a  credit  balance  of /8655,  and  ended 

with  a  balance  of  /894.  The  developments  have  con- 
tinued to  be  generally  satisfactory.  No  new  estimate 

of  the  ore  reserve  has  been  made.  The  figures  a  year 
ago  were  71,905  tons  of  proved  ore  and  27,715  of 
partly  developed  ore,  making  a  total  of  99,620  tons, 
averaging  10  dwt.  over  26  in.  During  the  first  six 

months  of  1913,  working  conditions  have  greatly  im- 
proved and  real  profits  are  again  being  made.  Dur- 

ing the  years  1909,  1910,  and  1911,  dividends  totalling 

35%  on  the  capital  of  ;^250,000  were  paid,  and  the 
directors  consider  this  mine  the  most  promising  of  the 
group 

Broken  Hill  Block  14. — The  mine  belonging  to 
this  company  is  situated  between  those  of  the  Broken 
Hill  Proprietary  and  the  British  Broken  Hill.  For  a 

number  of  years,  owing  to  the  low  grade  of  the  re- 
maining sulphides,  the  operations  were  confined  tore- 

moving  as  much  as  possible  of  the  argentiferous  lead 
carbonate  left  in  the  upper  levels,  but  a  year  ago  a 
contract  was  made  with  the  Junction  North  company 
for  the  sale  of  sulphide  ore.  The  report  now  issued, 
covering  the  six  months  ended  March  31.  shows  that 
mining  operations  were  greatly  hindered  by  the  short 
supply  of  labour.  Only  6992  tons  of  carbonate  ore, 

averaging  25'4%  lead  and  14  9  oz.  silver,  was  extract- 
ed and  sold,  as  compared  with  12,484  tons  during  the 

previous  half-year.  Of  sulphide  ore,  9503  tons,  aver- 
aging 15  4%  lead,  12%  zinc,  and  12  oz.  silver  was 

mined  and  delivered.  As  more  stopes  are  opened,  an 
increasing  amount  will  be  mined.  No  new  discovery 
hcis  been  made  during  the  half-year.  The  reserve  of 
sulphide  was  estimated  five  years  ago  at  220.000  tons. 
The  accounts  for  the  half-year  show  an  income  of 
{30.60'J  from  the  sale  of  ore,  and  a  net  profit  of 
;f7305  Out  of  this,  /1 500  has  been  paid  as  preference 
dividend.  The  ordinary  shares  received  ;f  15.000,  be- 

ing Is.  6d.  per  share,  partly  provided  out  of  the  large 
balance  in  hand.  ;f81,764.   F.  Voss  Smith  is  manager. 

Central  Zinc. — This  company  was  formed  in  1906 
as  a  subsidiary  of  the  Sulphide  Corporation,  for  the 
purpose  of  erecting  zinc-distilling  works  in  England 
intended  to  treat  zinc  concentrate  produced  at  the 

corporation's  mine  at  Broken  Hill.  After  a  period  of 
exf)eriment  at  Skewen  near  Swansea,  the  works  were 
built  at  Seaton  Carew,  county  Durham,  and  zinc  pro- 

duction was  commenced  in  1909  The  capital  of  the 

company  is  /'150.000.  all  of  which  was  subscribed  in cash  by  shareholders  in  the  Sulphide  Corporation, 
and  the  corporation  guarantees  5%  interest  on  these 
shares  in  consideration  of  receiving  one-third  of  the 
profits  :  this  contract  expires  in  1916.  The  plant  has 
been  gradually  increased  until  it  now  consists  of  6  dis- 

tilling furnaces.  The  construction  of  2  additional  fur- 
naces is  in  hand.  The  report  for  the  year  ended 

March  31  last  shows  that  8972  tons  of  material  was 

treated,  yielding  3066  tons  of  zinc.  23  tons  of  blue 
powder,  and  41  tons  of  metallic  lead.  The  proportion 

of  blue  powder  has  been  gradually  decreased-.  The 
residue  left  in  the  retorts,  amounting  to  6270  tons, 
contained  much  lead  and  silver,  and  it  was  concen- 

trated on  tables,  producing  3229  tons  of  argentiferous 
leadv  material  suitable  for  treatment  by  lead  smel- 

ters. The  profit  for  the  year  was  ;^9146,  of  which 
£111%  was  paid  to  the  Sulphide  Corporation,  and  the 
remainder  applied  to  the  reduction  of  the  expenditure 
account.  J.  C.  Moulden  is  manager  of  the  works.  At 

the  beginning  of  the  financial  year  under  review  oper- 
ations were  seriously  impeded  by  the  coal  strike. 

Siamese  Tin.— This  company  was  formed  in  1906  to 
acquire  an  alluvial  tin  area  at  Ngow,  in  the  Renong 
district  of  the  Western  Siamese  States.  C.  K.  Butler 
is  chairman  and  H.  G.  Scott  is  manager.  The  report 
now  issued  covers  the  first  year  of  active  production, 
ended  March  31  last.  Details  are  not  given  of  the 

amount  of  ground  treated  or  of  the  recovery  of  con- 
centrate. The  accounts  show  an  income  of  /58,395 

from  sales  of  concentrate,  and  of  /7546  from  property 
let  on  tribute.  The  net  profit  was  /40,822,  out  of 
which  /36,000  has  been  distributed  as  dividend,  being 
at  the  rate  of  30%.  The  work  has  been  done  so  far 
with  only  one  dredge.  Two  more  dredges  have  been 
ordered,  each  of  double  capacity  of  No.  1.  One  of 
them  has  already  been  shipped,  and  the  other  is  in 
course  of  construction. 

San  Miguel  Copper  Mines.  —  This  company  was 
formed  in  1904  to  acquire  from  Spanish  proprietors 
the  San  Miguel  copper  and  sulphur  mine,  situated  in 
the  south  of  Spain.  The  directors  resigned  three 

years  afterward,  as  their  management  was  not  a  suc- 
cess, and  the  control  then  passed  to  the  Pena  group. 

The  report  for  the  year  1912  shows  that  64,647  tons  of 
ore  was  raised,  of  which  40,166  tons  was  sent  to  the 
leaching  heaps  and  23,481  tons  delivered  for  export. 
The  precipitate  produced  contained  635  tons  of  copper. 
The  deliveries  of  washed  ore  amounted  to  84,251 
tons.  The  development  during  the  year  has  given 

satisfactory  results  and  the  ore  reserve  is  well  main- 
tained. The  profit  for  the  year  was  ;^18,389,  which, 

added  to  the  balance  /17,844  brought  forward,  made 
a  total  credit  of  /36,233.  Out  of  this,  ̂ ^12,226  has 
been  paid  as  dividend,  being  at  the  rate  of  7^%,  and 

;f8484  has  been  devoted  to  extinguishing  the  mine- 
development  account. 

Arizona  Copper. — This  company  was  formed  in 
Edinburgh  in  1882  to  work  the  Metcalf  and  Long- 

fellow groups  of  copper  mines  in  the  Clifton  district, 
Arizona.  In  191 1  it  was  decided  to  rebuild  the  smelt- 

ing plant  and  greatly  extend  the  concentrators,  so  as 
to  make  it  possible  to  treat  the  extensive  resources  of 
low-grade  ore.  The  interim  report  now  issued,  cover- 

ing the  half-year  ended  May  13,  shows  that  the  pro- 
duction was  9283  tons  of  copper.  The  profit  from  the 

mines  was  ;ri84,022,  and  /^36,376  was  received  as 

revenue  from  the  railway.  The  debenture  holders  re- 
ceived /l  1,908  interest,  and  / 12,265  was  paid  as  pre- 
ference dividend.  The  shareholders  received  £\  13,992. 

being  at  the  rate  of  30%.  The  balance  was  carried 
forward  to  the  fund  for  the  redemption  of  the 

;f500.000  debentures  that  were  issued  for  the  pro- 
vision of  capital  for  the  new  works.  During  the  half- 

year,  /223.399  was  spent  on  the  new  smelter  and  con- 
centration plant,  making  a  total  to  date  of  ;^402,382. 

The  new  smelting  works  is  expected  to  be  completed 
this  autumn. 



/r- 

The  Mining  Magazine 
Vol.   IX. LONDON,   SEPTEMBER    1913. No.  3. 

Scientia   non   habet   inimicum   nisi   ignorantem. 

T.    A.    RICKARD,    Editor.  EDGAR    RICKARD,    Managing  Director. 
PUBLISHED  BY  THE  MINING  PUBLICATIONS  LTD.,  at  819  SALISBURY  HOUSE.  LONDON,  E.C. 

Issued    on    the    15th    day    of   each    month. 
Telegraphic  Address :    Oligoclase.     Codes:  MciVej7i,  both  editions.     Telephone:    8938   London    Wall. 

Branch  Offices  : 

SAN  FRANCISCO:  420  Market  Street.        CHICAGO:  734  Monadnock  Building.         NEW  YORK:  Woolworth  Building. 

Agents  for  the  Colonies  : 

GORDON    &    GOTCH,    LONDON.    MELBOURNE,    Etc.    (SOUTH    AFRICA  :    CENTRAL    NEWS    AGENCY,    LTD.) 

Registered  with  the  G.P.O.  for  transmission  to  Canada  by  Canadian  Magazine  Post. 

SUBSCRIPTION    RATES. 

United  Kingdom  and  Canada,  12  Shillings  (Single  Copy,  Is.)    ...   Abroad,  16  Shillings  (Single  Copy.  Is.  4d.) 

CONTENTS. 
PAGE 

statistics  of  production    158 

Review  of  Mining    159 

Editorial 
Notes    166 
American  Intervention  in  Mexico    169 
Mount  Elliott    170 

Minerals  Separation  Process    171 
The  American  Institute    172 
The  Scab    173 

Miners'  Phthisis    174 
Mining:  A  Basic  Industry    176 

Royal  School  of  Mines      178 

Special  Correspondence 
Lima    179 
Melbourne    182 
Toronto        183 

Johannesburg      186 
San  Francisco     190 
New  York       191 
Mexico    192 
Camborne        193 

Metal  Markets      196 

Personal       197 

Quotations     198 

Articles 

Tin  Mining  in  Mexico   
  George  Chester  Master  1 99 

Features    of    Some    Rhodesian    Ore- 
bodies   F.  P.  Mennell  204 

The  Origin  of  Diamonds   
  David  Draper  210 

3—2 

PAGE 

Discussion 

Bushvelt  Tin  Deposits   
  W.  F.  A.  Thomae  213 

Oil  versus  Coal   A.  E.  Berriman  213 

Has  England  been  Thoroughly  Pros- 
pected?  Arthur  Lakes  214 

Scientific  Prospecting   
  Stephen  J.  Lett  216 

Coaching  at  the  R.S.M   
  F.  C.  Goodwin  217 

Precis  of  Technology 

Shaft-Linings    219 
Persistence  of  Gold  Ores  in  Depth....  219 
Kirl<land  Lake,  Ontario    221 
Kuchs-Laist  Slime-Thickener    221 
Mining  Methods  at  Cobalt    222 
Hardinge  versus  Chilean  Mills    222 
The  Symmes  Agitator    223 
Precipitation    of    Copper    from    Mine 

Water  at  Butte    224 
Size  of  Tube-Mills    224 
Colombian  Placers    225 

Fume  Ravages    225 
Explosions  of  Flue-Dust    226 
Cyanide  from  Sugar  Waste    226 

Current  Literature     226 

Books  Reviewed      227 

Company  Reports     230 



158 THE    MINING    MAGAZINE 

STATISTICS 
Stocks  op  Copper  in  England  and  the  Continent 

Reported  by  Henry  R.  Merton  &  Co.     Tons  of  2240  lb. 

Production  of  Gold  in  Rhodesia. 

In  England   
In  France    
Afloat  from  Chile   
Afloat  from  Australia   
In  Rotterdam   
In  Hamburg      
In  Bremen     
In  other  European  Ports.. 

Total  European  visible 

June  30 
Tons 

19.233 
2.859 
1.350 
4.700 
4.700 

3.4*1 1,913 1,300 

July  31      I 
Tons       I 

18,037 

3,132 2,175 

5,000 
4,000 

1,584 1.699 
1.200 

supply            39.496 36.827 

Aug.  31 
Tons 

16,829 

3,177 2.300 
4.200 

3,600 
2.138 

1,801 

900 
34,945 

American  Copper  Prodocers'  Association's  Figures. 
In  Tons  of  22401b. 

Total.   1911. 
Total,  1912- 

January    ■ 
February 
March   

April   
May    

June   
July   
August.... 

Produc-  — 
tion.    iDomes- 

t      tic 

Deliveries 

639,258 
706.052 

316,791 
365.920 

64,053 
58.460 
60.822 
60.416 
63.088 
54,402 

61.640 

58.764  I 

29.111 
26.641 34.190 

34.892 
36.209 
30.559 
26,296 
32,897 

Foreign  I 

Stocks  at 
end  of 

Total       month 

337,009  1 
333,212  i 

653,800  I 

699.132 

26.956 

32.219 
34,682 

38,346 
30.477 30,396 
35,035 
32,706 

56.067 
58,860 
68,872 

73,238 
66.686 
60.955 
61,331 

65,603 

55.000 
54,600 
46,550 

33,728 
30,130 

23,577 23.886 
17,047 

Production  of  Gold  in  the  Transvaal. 

Year  1912 

lanuary  1913. 
February    
March    
April   
May      
June     
July      
August    

Rand 

Oz. 
8,753,563 

760,981 
702.394 
760,324 755.858 
761.349 
716.267 
625,107 
697.686 

Else- 

where 

Oz. 

370.731 

28.409 
31,728 
30,228 
29,116 

32,957 30.810 
30.282 

30,410 

Total 
Value 

Oz. 9,124,299 

789,390 
734,122 

790,552 
784,974 794,306 
747,077 

655,389 
728,096 

£ 
38,757.560 

3.353,116 
3,118.352 
3.358.050 

3.334,358 
3,373,998 
3.173,382 
2.783.917 
3,092.754 

Cost  and  Profit  on the  Rand. 

Tons 
Yield 

per  ton 

Cost    1   Profit 
per  ton  ;  per  ton 

Total 

profit 

Year  1912   25,486.361 
2.296.948 
2.100.137 
2,321.254 
2.301.099 
2.366.726 
2.177.354 
1,873,980 

s.    d. 
29     2 
27    8 

27  11 
27    5 
27    6 

26  11 
27  6 
27    6 

s.    d. 
19    3 

18    0 18  3 

17    8 

17  11 
17    7 
17    8 

19  4 

s.    d. 

9  11 9    9 
9    9 

9    8 9    7 

9    4 9    9 

8    3 

£ 
12  678.095 

January  1913.... 
February   

1.113,579 

1,019.774 
March      1,121,786 

j\pj-il   
1.101.099 

Mav             1  099  397 

1.061  507 
lulv     785,263 

Natives  Employed  in  the  Transvaal  Mines. 

July  31.  1912       182,925 
August  31 
September  30-. 
October  31    •••■ 
November  30 
December  31 

Gold 
mines 

Unuary  31,  1913- 
Febnu-iry  28   
March  31   
April  30   
May  31    
June  30   
July  31    
Augu»t3l   

179.111 
180,739 
182,058 
186,881 
191.316 

Coal mines 

8,497 
8.766 

8.783 
8.803 

8,767 

8.634 
200,090 
207,662 
207.733 

205,424 
197.644 
188.094 
170.242 
158.223 

3.789 8.877 

9,009 
9,053 
9,062 
9,060 
9,403 
9,236 

Diamond 
mines 

15.834 
15.934 
15.752 
15,496 
14,872 
14.965 

13.912 
13.918 

15.0»1 15,626 
15,345 14,654 

13,378 

13.172 

Total 

207,256 

203,811 

205.274 
206.357 
210.520 
214,915 

222.791 
230,457 
231,783 
230,103 222,051 
211,808 
193,023 
180,631 

Gold  Output  or  India. 

Year  1911 Year  1912 Aug.  1913 
Year  1913 

£2.150.050 £2,265.0&4 
£193.998 

£1.518.822 

Month. 

January   
February  ... 
March     

April    
j    May   
June    

July   August    September 
October   
November.. 

December.. 

1909 1910 1912 1913 

Totals- 

£ 
204.666 

192,497 
202.157 222.700 

225,032 
217,600 

225,234 228.296 

213.249 
222.653 
236.307 
233,397 

£ 
227,511 203,888 
228,385 
228,213 224,888 
214,709 

195,233 

191,423 178,950 

234,928 
240,573 
199,500 

2,623.788  i  2.568,201 

£ 214.918 

209.744 
215.102 

221,476 
234.407 226.867 

240.514 
239,077 
230,573 

230,072 
225,957 218,661 

£ 
220,776 

208,744 

257,797 241,098 

242.452 
241,302 
249,302 

2.707.368 1,661,472 

Production  of  Gold  in  West  Africa. 

Month. 1911 

Oz. 

Value 

January  ... 
February 

March   

April      
May   

June   
July    
August   September 

October  ... November 
December 

15,903 
15,179 

16,387 
17.237 
24.427 
22.555 

22.510 
25,385 
26,717 

26.826 24,289 

24,369 

£ 

66.107 63.081 
67,673 
70,880 
96,409 

92,174 
91.955 
103.753 
109.039 
109.503 

99,299 
99.569 

1912 

Oz.       Value 

26.098 
25,009 27.228 

27.790 
28.015 

27.784 

30,974 33,015 
34.491 34,436 

33.183 34,917 

£ 
107.262 
102.270 

111,376 
114.796 

115,676 
114,697 
127,800 

136,407 
142,397 

142,414 

137,70C 

144,382 

1913 

Oz. 

34,857 

32,544 
36,289 

35,295 34.507 

30.503 

32.345 

Value 

£ 144.262 

137,038 
150,060 
146.220 142.617 

125.764 132.936 

261.784    1,069  442  362,940    1,497,179  236.340.978.897 

Production  of  Gold  in  Western  Australia. 

Total,  1910 
Total.  1911 
Total,  1912 

January  1913... 
February    

March      

April    May   

June    
July    

August   

Export 

oz. 
363.496 

160,021 
83,589 

9,738 8,780 

754 7.920 

7.094 
5.112 

11.705 

7.611 

Mint 
oz. 

Total 
oz. 

1.209,856  1,573,352 
1.210.447  i  1,370.468 
1.199,080  1  1.282,669 

94.967 92.207 

97,015 

103,324 103,085 
108.373 

97.091 102.558 

104,705 
100.987 

97,769 
111.244 
no.  179 113.485 

108.796 
110.169 

Total 
value  £ 

6.682.042 5.823,522 
5,449,057 
444,756 

428,963 

415.294 47_',532 

468,007 482.050 
462.133 

468,070 

Other  Australasian  Gold  Production 

1911 

1912 
Aug. 
1913 

1913 

to  date 

Victoria   

Queensland    New  South  Wales 

New  Zealand    

2,138,000 
1,623,390 
769.353 

1.808.049 

£ 
2.039,400 1.484,160 
702,129 

1.345.115 

£ 175.100 

107.050* 

60,018 

156.348 

1.226.600 

664.430* 

410,227 

982.959 
*  July  figures  only. 

Sale  op  Tin  Concentrate  at  Redruth  Tickjitiwos. 

Year  1911    
Year  1912    
January  to  June,  1913 

July  7,  1913    

July  21     
August  5      August  18   

Se  p  I  e  in  ber  1   

Tons 
Value 

£702.599 

£831.908 
£419.207 

£20.386 £27.990 

£23,066 £28.362 

£25.493 

Average 

£114  4     5 £128  5     6 

£l34  1     2 
£110  15  11 
£108  7    8 
£l09  3  10 
£108  U     4 £113  8    6 

Exports  op  Tin  and  Ore  from  Straits  and  Bolivia. 
Reported  by  A.  Strauss  &  Co. 

Metal  from  Straits  to  Europe 
and  America      

Metallic  Content  from  Bolivia 
to  Europe   

1912 
tons 

59.036 

21.149 

Aug.  1913  { 

I       tons      ' 

5.990 

1.771 

1913 

tons 

41.553 

16.573 



REVIEW  OF   MINING 

Introductory. — Holiday  dullness  charac- 

terizes the  financial  markets.  Dullness,  and 

hesitation.  While  the  Balkan  war  is  over, 

its  effects  on  international  finance  are  still  felt. 

The  Mexican  disorder  has  assumed  an  acute 

stage  owing  to  American  intervention.  Rand 

affairs  continue  to  cause  anxiety.  General 

sentiment,  however,  has  undoubtedly  im- 

proved ;  but  no  marked  activity  is  likely  pend- 

ing the  remainder  of  the  holidays  and  the 

shooting  season,  both  of  which  tend  to  lessen 

attendance  in  the  City,  especially  among  the 

leaders  of  finance.  The  metal  markets  are 

healthy,  and  favour  the  mining  of  the  base 

metals.  Copper  is  notably  strong,  and  so  are 

copper-mining  shares.  The  Broken  Hill  and 

Nigerian  departments  present  points  of  inter- 
est. A  feeble  effort  to  stimulate  Rhodesian 

shares  has  been  made,  ineffectually.  Inter- 

est in  oil  is  on  the  increase,  several  important 

transactions  having  been  closed.  A  rise  in 
Consolidated  Gold  Fields  shares  is  attributed 

to  its  potash  holdings  in  California.  These 

were  described  by  our  San  Francisco  corres- 

pondent in  our  July  issue. 

Transvaal. — The  output  of  gold  in  August 
shows  an  increase  of  72,707  ounces  over  July, 

but  it  is  36,641  oz.  less  than  in  August  of  last 

year.  These  figures,  however,  are  less  signi- 
ficant than  the  labour  statistics,  which  show  a 

diminution  of  12,019  in  the  supply  of  natives, 

making  a  total  of  158,223  as  against  179,111  a 

year  ago,  and  207,733  in  March  last.  As  an 

increase  is  unlikely  for  several  months,  it  is 

plain  that  mining  operations  will  be  crippled 

for  the  remainder  of  the  current  year. 

Rand  Mines  group  is  said  to  be  due  to  short- 

age of  labour.  It  is  rumoured  that  the  Jupi- 

ter and  Geldenhuis  Deep  will  be  amalgamated. 

Dynamite  outrages  and  explosive  speeches 

have  marked  the  labour  quarrel  on  the  Rand. 

Several  arrests  and  the  dismissal  of  a  number 

of  white  overseers  have  embittered  local  feel- 

ing. It  is  reported  that  the  mining  groups 

have  decided  to  recognize  the  Miners'  Union, 
while  refusing  to  acknowledge  the  Federation 

of  Trades.  About  3000  white  workers  remain 

unemployed.  The  natives  are  scared  by  the 

big  talk  of  their  bosses,  and  are  being  recruited 

slowly.  No  return  to  a  full  supply  of  native 

labour  is  likely  until  the  end  of  the  year.  Hence 

the  necessity  for  dismissing  white  employees, 

who,  in  some  cases,  complain  that  they  are 

victimized.  This  causes  a  recurrence  of  ill 
feeling. 

On  August  15  a  cablegram  was  published 

announcing  the  intersection  of  the  lode  in  the 

south  shaft  of  the  Springs  Mines, in  the  far  east 

Rand.  The  ore  was  cut  at  3690  feet  and  it 

assayed  5.81  dwt.  over  53  inches.  This  com- 

pares with  an  average  of  5.95  dwt.  over  35 

inches  in  the  north  shaft,  and  a  previous  drill- 

core  along  the  line  of  the  south  shaft  of  11.5 

dwt.  over  38i  inches.  The  result  is  disap- 

pointing, for  the  total  (not  'working')  cost  will 
hardly  be  less  than  18s.  per  ton. 

The  new  share  issue  of  the  Modderfontein 

Deep  indicates  confidence  in  the  Rand.  An 

issue  of  131,500  shares  at  30s.  per  share  is 

guaranteed  by  A.  Goerz  &  Co.  in  return  for  a 

commission  of  2s.  6d.  and  an  option  on  105,500 

shares  at  35s.  for  one  year.     The  issue  is  made 

The  nominal  profits  for  August  exhibit  a  to  provide  funds  for  the  erection  of  a  mill  to 

decisive  increase  over  July,  but  it  will  be  noted  crush  30,000  tons  monthly.  The  plant  will  in- 

that  the  improvement  in  many  cases  is  due  to  elude  75  stamps  and  6  tube-mills.  Develop- 

the  extraction  of  ore  above  average.  A  serious  ment  so  far  has  indicated  750,000  tons  of  ore 

decrease  in  the  output  of  the  Central  Mining-      averaging  7i  dwt.  over  a  width  of  70  inches. 
159 
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The  working  cost  is  estimated  at  17s.  6d.,  to 

which  3s.  may  be  added  for  itemsof  expenditure 

usually  omitted,  leaving  a  net  profit  of  about 

9s.  per  ton.  This  is  one  of  the  far  east  Rand 

properties,  and  is  contiguous  to  the  two  other 

Modderfontein  mines,  both  of  which  are  splen- 
did enterprises. 

The  postponement  of  the  Central  Mining 

dividend  and  the  cessation  of  work  on  the 

gold-mining  portion  of  the  Rand  Collieries 

were  announced  on  the  same  day.  Both  are 

the  result  of  the  labour  disturbances.  The 

dividends  from  the  subsidiary  companies  of 

the  Central  Mining  Corporation  are  likely 

to  be  so  decreased  as  to  render  it  advisable 

for  the  holding  company  to  be  conservative. 

As  to  the  Rand  Collieries,  which  is  opening 

up  a  promising  area  in  the  far  east  Rand,  it 

already  owes  ̂ "165,000  to  the  General  Mining 
Corporation,  and,  in  view  of  recent  disappoint- 

ing results  on  the  10th  level,  it  would  be  in- 
convenient to  finance  the  undertaking  at  the 

present  time. 

At  the  Brakpan  the  main  incline  south  is 

said  to  be  opening  up  excellent  ore  ;  on  the 

13th  level  west,  a  marked  improvement  is  re- 

corded ;  the  upper  eastern  section  also  looks 

better.     Evidence  indicates  the  existence  of 

a  distinct  ore-shoot  pitching  south-eastward. 

The  Brakpan  is  an  example  of  a  good  mine 

under  experienced  management  suffering  from 

lack  of  system  in  thepublication  of  information. 

If  a  routine  had  been  established  in  the  way 

of  giving  news  from  the  mine  at  short  intervals, 

the  recent  unfavourable  developments  would 

not  have  been  magnified  by  the  natural  anxiety 

of  shareholders,  nor  would  a  big  bear  account 

have  been  accumulated  with  impunity.     All 

the  mining  companies  of  the  Rand  are  back- 

ward in   the   publication  of  news  concerning 

current  developments,  winch, however, becc^ie 

known  on  the  market,  to  the  prejudice  of  the 

proprietary.  Quarterly  and  half-yearly  records 

are   largely   out-of-date   by  the  time  they  are 

issued  in  London.      The  shareholders  are  en- 

titled to  have  more  of  the  information  that  the 

board  receives  regularly  from  the  resident  man- 

ager. 
The  Luipaard's  Vlei  directors  are  setting  a 

good  example  in  charging  such  items  as  shaft- 
sinking,  renewals,  and  maintenance  to  revenue 

account.  The  time  will  come  when  share- 

holders will  realize  that  the  methodsof  account- 

ants are  like  those  of  the  heathen  Chinee. 

Honest  business  calls  for  straightforward  book- 

keeping. That  apparently  is  the  view  taken 

by  the  Luipaard's  Vlei  board. 
Rhodesia. — The  July  output  is  officially 

stated  to  have  been  59,248  ounces  of  gold, 

valued  at  ;!^249,302.  This  is  a  small  increase 

over  the  preceding  month,  and  over  the  cor- 

responding month  of  last  year.  The  number 

of  producers  advanced  from  176  in  June  to 

201  in  July,  indicating  that  there  was  an  in- 
crease of  activity  among  the  small  mines  or 

'  prospects.'  Among  individual  properties, 
the  Globe  &  Phoenix  and  Lonely  Reef  show 

noteworthy  gains,  while  the  Eldorado,  Giant, 

Willoughby,  and  Wanderer  each  exhibit  a 
considerable  decrease. 

We  publish  a  couple  of  photographs  illus- 

trating atributor'splant  on  the  Shepherd's  Reef 
mine  in  the  Hartley  district.  It  is  to  such  en- 

terprise that  the  country  looks  for  a  growth  in 

its  mining.  At  present  the  industry  is  dull. 

The  Rhodesia  Gold  Fields  group  and  similar 

companies  appear  to  be  short  of  money,  hav- 

ing trespassed  unduly  on  public  confidence. 

Hence  such  properties  as  the  Planet-Arcturus 
are  marking  time.  The  Antelope  plant  is 

about  to  start.  At  the  Golden  Kopje,  the 

old  Ayrshire  60-stamp  mill  is  being  erected. 

New  plants  on  the  Shamva,  Cam  &  Motor, 

and  Falcon  are  nearing  completion.  One  of 

the  more  active  districts  is  the  Shagari,  about 

23  miles  north  of  Hartley.  With  the  exception 

of  the  Turkois,  the  work  is  being  done  by 

small  owners  with  small  mills.  It  remains  to 

be  seen  whether  the  ore  will  become  refractory 

as  the  various  workings  are  deepened,  butsome 
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of  these  prospects  should  prove  valuable  mines. 

The  widening  of  the  railway  to  Lomagundi 

has  been  completed  to  the  Eldorado  mine,  and 

will  be  continued  a  few  miles  over  the  Hunyani 

river  to  the  terminus,  at  Sinoia.  Around  this 

centre,  and  for  40  miles  north  of  it,  many  prom- 
ising farms  are  occupied. 

The  new  sand-treatment  plant,  which  cost 

;^62,000,  at  the  Globe  &  Phoenix  mine,  is  idle 

pending  some  necessary  changes.  An  ore- 

drying  equipment  is  to  be  added,  it  being 

apparent  that  the  plant  cannot  treat  wet  ma- 

terial advantageously.  A  delay  of  five  months 

is  probable. 

There  is  talk  of  the  Giant  acquiring  the 

Motor  portion  of  the  Cam  &  Motor  mine. 

West  Africa. — The  production  of  gold  in 

July  isgivenas32,345ounces,  worth  ;^132,936, 

or  a  little  more  than  in  June,  but  still  much 

below  the  yield  recorded  earlier  this  year. 

Among  individual  mines  the  Ashanti  main- 
tained its  output,  so  did  the  Abbontiakoon  and 

Prestea,  while  the  Broomassie  showed  a  de- 

cided recovery.  At  the  Ashanti  Goldfields 

the  cutting  of  the  Obuasi  ore-shoot  on  the 

11th  level  has  yielded  good  results,  9  feet  of 

ore  assaying  90  dwt.  per  ton,  as  against  19  ft. 
of  32  dwt.  ore  on  the  10th  level.  The  width 

is  less  than  it  was  at  the  places  where  the  ore 

was  first  penetrated  on  the  9th  and  10th  levels, 

but  this  is  due,  we  are  informed,  to  the  fact 

that  the  cross-cuts  were  not  vertically  over 

each  other,  and  that  the  ore  on  the  11th  level 

was  cut  at  the  northwest  end  of  the  shoot- 

On  the  11th  the  9  ft.  of  high-grade  ore  lies 

against  5  ft.  of  "graphite,"  meaning  graphitic 
schist. 

Mr.  J.J.  Hunter  sends  a  cheerful  report  on 

the  Naraguta  Extended,  and  we  do  not  doubt 

that  it  is  trustworthy,  but  the  wording  of  his 

report  is  untechnical,  to  put  it  mildly.  "  The 

ground  is  good  in  values,"  he  says,  meaning 
probably  that  it  is  fairly  rich  in  tin. 

The  dredge  at  the  Jos  is  nearly  ready  tostart. 

This  will  be  an  interesting  event.    The  dredge 

has  a  capacity  estimated  at  24,000  cubic  yards 

per  month,  and  the  operating  cost  is  given  as 

9d.  per  yard.  An  extraction  of  80%  is  promis- 
ed. A  demonstration  of  this  statement  will 

be  of  great  technical  value. 

The  Geri  River  Tin  company,  having  wisely 

decided  to  abandon  its  Nigerian  property  as 

worthless,  has  arranged  to  acquire  the  Helston 

Moor  property,  near  Helston,  and  the  Unity 

mines,  near  Gwinear,  in  Cornwall.  Old  tailing 

on  the  banks  of  the  Cober  river,  near  Helston, 

is  estimated  by  Mr.  C.  H.  Wray  to  contain 

8  lb.  tin  per  ton.  The  lodes,  near  Gwinear, 

are  also  said  to  be  worthy  of  development. 

The  digest  of  the  report  is  difficult  to  follow. 

As  the  directors  of  the  Geri  Syndicate  are  on 

the  board  of  the  Geri  River  Tin  Mines,  it  seems 

a  pity  that  the  latter  should  have  to  pay  to  the 

former,  as  intermediaries,  a  commission  of 

/"l 2,500  in  shares. 
India. — A  serious  accideiit  occurred  at  the 

Mysore  mine  last  month.  Owing  to  the  fail- 
ure of  the  clutch  on  the  winding-drum  at 

Edgar's  vertical  shaft,  the  cage  was  precipita- 

ted nearly  3000  ft.,  instantly  killing  all  the  oc- 
cupants, of  whom  6  were  Italians,  2  Eurasians, 

and  34  coolies.  Little  damage  was  done  to 

the  shaft  and  machinery,  and  the  output  for 

the  month  was  not  affected.  A  fatal  accident 

is  also  reported  from  the  Champion  Reef  mine, 

where  an 'air-blast' caused  a  fall  of  rock,  killing 

4  coolies  and  injuring  several  more.  At  this 

mine  the  bricking  of  the  Circular  vertical  shaft 

has  been  completed,  the  depth  being  3861ft. 

A  station  is  being  cut  at  the  42nd  level,  30ft. 

above  the  bottom  of  the  shaft.  The  workings 

at  the  44th  level  in  Carmichael's  section  are  in 

ore  averaging  27  inches  wide  with  a  content 

of  47  dwt.  per  ton. 

Russia.— The  Orsk  Goldfields  reports  a 

largely  increased  yield  of  gold  in  August,  but 

as  the  cost  is  not  given,  it  is  impossible  even 

to  guess  the  real  profit.  However,  the  yard- 

age is  more  than  that  for  J  uneand  J  uly  together, 

being    116,000  as  against  62,000  in  July  and 
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41,600  in  June.  This  indicates  the  efficiency 

of  the  Pokrovsky  dredge,  converted  from  the 

old  stacker-scow.  As  the  yield  for  August  is 

^10,342,  it  may  be  hoped  that  it  leaves  a  hand- 
some margin  of  profit. 

The  Lena  Goldfields  is  washing  gravel  at 

the  rate  obtaining  before  the  big  strike,  with  its 

attendant  interruption  to  regular  operations, 

but  the  yield  has  declined  rapidly,  as  forecasted 

in  these  pages  more  than  a  year  ago.    During 

Gold-Stealers'  Camp  in  Siberia. 

the  present  season  456,218  cubic  yards  has 

been  washed  for  a  yield  of  ;^670,146,  and  an 

average  of  29s.  5d.  This  compares  with  1911 

as  follows  :  504,172  cubic  yards,  yielding 

;^961,342,  and  an  average  of  38s.  Id.  per  yard. 

Owing  to  the  Russian  control  of  the  local  man- 

agement, the  British  shareholders  are  poorly 

informed  concerning  the  progress  of  opera- 
tions. 

Our  own  information  indicates  that  this 

property  has  been  wretchedly  exploited,  from 

a  technical  standpoint,  and  that  the  rich  Feo- 

dosievsky  ground  is  being  gutted  to  average 

the  yield  from  unprofitable  gravel  extracted 

in  other  parts  of  the  mine.  Several  engineers 

are  returning  from  the  Bodaibo  district  with 

unfavourable  reports  ;  so  that  an  immediate 

extension  of  mining  activity  in  the  Lena  region 
is  not  likely. 

Two  dredges  are  being  erected,  under  the 

direction  of  Mr.  H.  L.  Symons,  on  the  Chara 

river,  in  the  Lena  watershed. 

Australasia. — Mr.  W.  J.  Loring,  of  Be- 

wick, Moreing  &  Co.,  recently  returned  from  a 

tour  in  Australia,  states  that  the  lack  of  enthus- 

iasm for  mining  in  Western  Australia  is  sur- 

prising. The  decline  of  the  industry,  due  to  the 

exhaustion  of  the  big  mines  at 

Kalgoorlie,  is  so  depressing  that 

the  amount  of  new  work,  in  the 

way  of  prospecting,  is  pitiably 

small.  Complaint  is  made  of 

the  attitude  of  the  Government, 

in  enforcing  regulations  preju- 
dicial to  enterprise. 

The  recent  reports  of  samp- 

ling from  the  Great  Fingall 

have  referred  largely  to  drifts 

that  have  penetrated  beyond  the 

known  limits  of  the  orebody. 

The  internal  shaft  from  the  No. 

13  level  will  be  completed  to  the 

18th  level  in  November,  and  the 

extraction  of  ore  will  be  expe- 

dited thereby.  Mr.  Malcolm 

Maclaren  has  expressed  himself  as  much 

pleased  with  recent  developments. 

The  Great  Boulder's  option  on  a  mine  in 
Alaska  is  not  a  big  affair,  for  it  involves  a 

possible  price  of  only  $100,000  or  ̂ 20,000  on 

what  is  as  yet  a  mere  prospect. 

The  Gwalia  Consolidated  mine  has  been 

closed-down,  the  experiments  with  the  vola- 

tilization process  having  proved  unsuccessful. 

We  hope  that  the  results  will  be  published,  so 

that  others  may  benefit  from  the  useful  work 

done,  under  manifest  difficulties,  by  Mr.  Ben 
Howe. 

Great  Cobar  is  in  trouble  again.  Sheep- 

shearing  has  caused  a  shortage  of  labour,  and 

a  break-down  at  the  crushers  interfered  further 

with  production.     The  item  of  expenditure  as 
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reported  is  not  informing,  for  it  includes  only 

a  portion  of  the  expense.  Realization  charges 

and  general  expenses  are  omitted. 

An  English  company  has  been  registered  to 

acquire  the  Mount  Oxideenterprise,  previously 

operated  as  an  Australian  corporation.  Mr. 

Edmund  Davis  and  the  Consolidated  Gold 

Fields  are  appropriately  allied  in  the  affair. 

It  is  a  fine  mine,  we  believe,  and  is  under 

the  resident  management  of  Mr.  Gerard  W. 

Williams. 

We  note  with  much  regret  the  death  of 

William  Knox,  one  of  the  organizers  of  the 

Mount  Lyell  enterprise,  and  a  leader  in  Aus- 

tralasian mineral  development.  We  remember 

him  best  as  secretary  of  the  Broken  Hill  Pro- 

prietary in  the  days  of  its  maximum  expansion. 

With  his  big  hat  and  broad  shoulders  he  was 

a  notable  figure  in  Melbourne.  The  size  of  his 

hat  and  the  breadth  of  his  shoulders  expressed 

not  only  physical  amplitude  but  the  wide  im- 

agination and  big  heart  of  a  man  of  generous 

instincts  and  continental  energy. 

Recent  developments  in  the  South  Blocks 

mine  indicate  thegood fortuneof  itsowners,  the 

Zinc  Corporation.  On  the  7th  and  8th  levels, 

northward,  the  orebody  has  been  proved  to 

have  a  maximum  width  of  50  to  90  feet,  assay- 

ing 14i%  lead,  1 1%  zinc,and  5  oz.  silver  per  ton. 

United  States.— Our  correspondent  at 

San  Francisco  gives  some  details  concerning 

the  successful  re-opening  of  the  old  Plymouth 

mine,  in  Amador  county,  California,  by  the 

aid  of  British  capital,  spent  under  the  direction 

of  Bewick,  Moreing  &  Co. 

The  strike  at  the  Lake  Superior  copper 

mines  is  being  overcome.  The  English  and 

Scottish  miners  have  returned  to  work,  with  a 

majority  of  the  Italians,  but  the  Finns  and 

Austrians  are  supporting  the  Western  Feder- 

ation, an  anarchistic  organization.  The  strike 

began  on  July  23,  and  has  exercised  a  marked 

effect  on  the  copper  market,  since  this  region 

yields  20%  of  the  American  output. 

Reports  from  theShushannadistrict  in  Alas- 

ka have  been  exaggerated.     Two  thousand 

people  have  rushed  to  the  district  and  a  short- 

age of  provisions  is  likely.     The  locality  of 

the  discovery  is  on  a  tributary  of  the  Tanana, 

which  flows  past  Fairbanks  to  the  Yukon.    It 

is  likely  to  revive  prospecting  in  the  adjoining 

copper  district,  at  the  head  of  the  White  river. 

Mexico. — On  another  page  we  discuss  re- 

cent events,  culminating  in  American  diploma- 
tic intervention.     The  news  from  the  mining 

districts  continues  contradictory.     Some  are 

quiet;  others  have  been  devastated.     In  the 

south  the  Huerta  government  is  gaining  the 

upper  hand.    Morelos  has  been  scourged.     In 

the  north  most  of  the  mines  are  either  shut- 

down or  working  on  a  reduced  scale.     Of  the 

eight  smelters  controlled  by  the  Guggenheims, 

only  one,  at  Aguascalientes,  is  being  operated. 

The  southern  mines,  however,  are  doing  better 

than  last  year.     In  Oaxaca  the  Natividad  is 

said  to  have  produced  800,000  pesos  during 

the  last  few  months  ;  last  year  it  was  closed 

down  by  an  Indian  outbreak  and  all  the  for- 

eigners were  driven  out.     Among  the  enter- 

prises affected  by  persistent  brigandage  is  the 

Avino    Mines.     This    company's    warehouse 
was  burned  down  in  November,  and  in  May 

the    mine    was    closed    down,    leaving    some 

native   employees  to  guard   the    machinery, 

which,  so   far,  has   not   been    injured.     The 

town  of  Avino  was  razed,  and  the  company's 
dwellings  sacked  by  the  followers  of  Carranza 

in  June.     This  is  only  a  part  of  the  hideous 

devastation  to  which  the  state  of  Durango  has 

been  subjected. 
Official  reluctance  to  give  information  to 

the  Santa  Gertrudis  shareholders  was  due  to 

the  disappointing  character  of  the  development 

under  the  18th  level.  The  original  estimate 

of  ore  in  reserve,  and  subsequent  estimates, 

have  included  a  risky  allowance  for  ore  below 

each  successive  bottom  level.  Hence,  when 

the  ground  below  the  18th  level  failed  to  con- 

form with  expectations,  the  manager  became 

nervous  and  urged  the  board  to  issue  a  correc- 
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tion,  as  was  done  finally,  but  not  before  the 

truth  had  leaked  out.  Since  then  develop- 
ments have  been  more  favourable. 

Oil. — The  agreement  to  transfer  the  prop- 
erty of  the  California  Oilfields  to  the  Shell 

Transport  &  Trading  Company  and  the  Royal 

Dutch  Company  is  an  interesting  event.  The 

California  Oilfields  has  done  well  with  its  prop- 

erty at  Coalinga,  an  oilfield  described  in  these 

pages  just  a  year  ago.  The  consideration  is 

;^2,600,000,  payable  as  to  ̂ 400,000  in  cash, 

and  as  to  ̂ 2,200,000  in  400,000  ordinary  Shell 

Transport  shares,  valued  at  ̂ 5|  each.  It 

is  also  announced  that  the  negotiations  of  the 

Shell  Transport  company  for  the  acquisition 

of  the  Kern  River  Oilfields,  another  British 

company,  have  fallen  through,  owing  to  dis- 

agreement over  terms.  Our  San  Francisco 

correspondent  refers  to  some  of  these  matters. 

A  statement  of  M.  Kokovtseff,  the  Russian 

Prime  Minister,  concerning  the  decline  of  oil 

production  on  the  Apscheron  peninsula,  has 

caused  worry  among  those  interested  in  the 

Baku  oil  region,  which  is  synonymous  with 

the  peninsula  mentioned.  In  reply,  Mr.  Paul 

Dvorkovitz  points  to  the  fact  that  the  area 

hitherto  exploited  for  oil  in  the  Baku  district 

is  within  a  10-mile  radius,  whereas  the  Crown 

lands  known  to  be  oil-bearing  outside  these 

limits  are  many  times  more  extensive.  The 

question  of  opening  these  Crown  lands  to  ex- 

ploitation is  now  being  discussed. 

Various. — Rich  gravel  is  reported  to  have 

been  found  in  San  Domingo.  A  hundred  drill- 

holes averaged  50  cents  per  yard.  The  drilling 

was  done  under  the  direction  of  Mr.  Henry  F. 

Lefevre.  But  the  ground  is  near  the  placer  pro- 

moted by  the  A.  O.  Brown  Company  six  years 

ago.  It  proved  to  have  been  'salted,'  where- 
upon the  promoters  returned  the  $1,000,000 

subscribed  with  6%  interest,  thus  setting  an  ex- 

ample rarer  than  much  fine  gold.  However, 

if  Mr.  Lefevre's  work  is  confirmed,  as  is  likely, 
a  new  and  important  dredging  area  will  be 

open  to  exploitation. 

A  telegram  from  Urga  announces  that  rich 

veins  of  gold  ore  have  been  found  in  the  Kudur 

valley,  in  Mongolia.  We  are  informed  that 

the  discovery  is  on  a  concession  of  the  Societe 

Mongolor,  of  which  Mr.  G.  Victor  Van  Grotte 

is  the  leading  spirit. 

Sensational  accounts  of  gold  discoveries  at 

Kilo  in  the  Congo  Free  State  have  appeared  in 

the  press.  Gold  is  known  to  exist  in  the  Lower 

Katanga,  notably  in  the  Kiambi  district.  It 

has  been  found  in  the  river  beds  of  the  Lukulu, 

Kasih,  and  Lukushi,  with  indications  of  quartz 

veins  in  schist  and  quartzite. 

In  regard  to  the  Socorro  Gold  &  Silver 

Mines,  we  learn  that  Mr.  E.  Mackay  Heriot's 
estimate  of  300,000  tons  of  ore  averaging  50 

oz.  silver  refers  to  '  possible  '  ore,  and  not  to 
ore  assured.  On  the  whole,  we  regard  esti- 

mates of  possibility  as  undesirable,  simply 
because  they  are  so  easily  twisted  or  misunder- 
stood. 

While  the  Pato  dredge,  to  quote  a  phrase 

now  stereotyped,  "is  still  employed  in  digging 
towards  the  310  areas  of  tested  ground,"  it  is 
obvious  that  some  rich  patches  have  been  tra- 

versed ;  for  example,  the  return  for  the  week 

ending  September  2  gives  $  13,650  from  19,000 
cubic  yards.  This  is  an  average  of  72  cents 

per  yard.  Indeed,  we  suspect  that  the  dredge 

is  on  the  edge  of  the  tested  ground.  If  so,  the 
next  return  will  possess  unusual  interest.  Mr. 

Nelson  Dickerman  succeeds  Mr.  C.  W^  Mc- 

Conaughy  as  resident  manager. 
Among  successful  dredging  enterprises  we 

mention  the  Guiana  Gold  Co.,  which  is  oper- 
ating four  dredges  on  the  Konowarook  river, 

about  140  miles  from  the  coast  of  British 

Guiana.  It  is  stated  that  the  yield  is  22  c. 
per  cubic  yard,  and  the  operating  cost  10  c. 

per  yard.  Dividends  of  10%  have  been  paid 
since  1908.     The  manager  is  J.  Henderson. 

Affairs  at  Rio  Tinto  are  no  better.  Unrest 

among  the  workmen  is  likely  to  be  increased 

by  the  arrival  from  Madrid  of  Pablo  Yglesias, 
the  notorious  labour  agitator. 
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ABULL   POINT   for  the  Consolid
ated 

Gold   Fields :     Kent   won   the    county 

championship  in  cricket. 

THE  VENDETTA  being  waged  by
  Mr. 

Zenner  against  Mr.  Edmund  Davis  may 

not  be  a  heroic  affair,  but  we  are  not  sorry  to 

see  some  searching  questions  put  to  Mr. 

Davis.  He  has  not  answered  all  those  put  to 

him  at  the  Northern  Copper  meeting,  and  if 

he  fails  to  do  so,  his  silence  will  be  appreci- 
ated. 

distinguished  mining  engineers,  we  may  sug- 

gest that  it  is  true  that  much  of  the  cream  has 

been  skimmed,  that  the  richest  and  most 

easily  accessible  deposits  have  been  exploited, 
but  that  vast  resources  are  still  available  in 

the  form  of  low-grade  material  to  which  new 

methods  and  inventions  are  applicable  profit- 
ably. 

NIGERIA  has  furnished  as  much  hu
mour 

as  tin.  The  latest  contribution  of  a 

valuable  commodity  comes  from  the  Abu, 

where  an  engineer  has  found  much  ground 

"dark  with  cassiteriteto  a  considerable  depth." 
Was  it  schorl  or  ilmenite  ?  No  wonder  he 

has  "  not  the  slightest  doubt  "  that  the  Abu  is 

"the  Eldorado  ot  Nigeria."  Owing  to  its 

origin  and  etymology,  it  is  hardly  fair  for  the 

tin  miner  to  use  a  myth  consecrated  to  golden 

adventure. 

NOT  LONG  AGO  Mr.  H.  C.  Hoover,  in
 

the  course  of  an  interview  with  the 

New  York  Sun,  gave  expression  to  a  pessi- 

mistic opinion  concerning  the  world-wide  ex- 

pansion of  gold  mining.  Now  Mr.  T.  H. 

Leggett,  in  the  New  York  Times  Annalist, 

makes  a  more  cheerful  forecast,  instancing  the 

resuscitation  of  gold  mining  in  Nevada  as 

exemplifying  the  fact  that  new  goldfields  may 

be  uncovered  in  mining  regions  supposed  to 

be  exhausted.  He  also  points  to  the  interior 

of  Asia,  parts  of  South  Africa,  Brazil,  and 

South  America  in  general,  and  Canada,  as 

regions  only  incompletely  prospected  and 

likely  to  disclose  mineral  resources,  including 

the  precious  metals.     As  between  these  two 

ELSEWHERE  we  comment  upo
n  the 

excellence  and  value  of  the  papers  pre- 

sented to  the  Butte  meeting  of  the  American 

Institute,  as  indicated  by  the  advance  publi- 

cation of  a  number  of  them  in  the  July  bulle- 

tin. But  we  note  one  paper  that  appears  to 

have  been  admitted  thoughtlessly  :  the  short 

one  on  the  gold  placers  of  Antioquia.  It  reads 

like  an  extract  from  a  flamboyant  prospectus  ; 

it  begins  with  a  quotation  from  a  speech  by  a 

president  of  the  Royal  Geographical  Society, 

a  gentleman  as  likely  to  be  a  judge  of  the 

mineral  richness  of  Colombia  as  of  the  busi- 

ness opportunities  at  Timbuctoo ;  it  includes 

flapdoodle  about  Antioquia  as  "  a  dredgeman's 

paradise,"  and  "  the  whole  country  rock  "  as 
"  more  or  less  enriched  with  the  precious 

metal."  This  contribution  to  the  transactions 

is  in  the  wrong  place.  It  ought  to  be  in  a 

prospectus,  and  then  in  a  waste- paper  basket. 

DOLCOATH  had  a  pleasant  meeting, 
rendered  cheerful  by  the  news  of  the 

discovery  on  the  210-fathom  (below  adit)  level, 

where  9  feet  of  ore  averaging  35  pounds  of 

black  (68%  metallic)  tin  has  been  intersected 

by  a  cross-cut  from  the  New  Sump  shaft.  This 

vein  belongs  to  the  north  series  of  lodes,  and 

can  be  tested  readily  by  cross-cutting  at  the 

190  and  230-fathom  levels.  It  was  worked 

for  copper  in  the  shallower  workings,  but  was 

abandoned  many  years  ago.     Borlase  records 166 
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that  during  the  first  half  of  the  eighteenth 

century,  it  was  highly  profitable  as  a  copper 

producer,  but  exact  records  have  been  lost. 

In  any  event,  it  is  encouraging  to  Dolcoath, 

and  full  of  promise  to  its  neighbours,  East 

Pool  and  South  Crofty,  into  whose  territory 
these  veins  extend. 

ANOTHER  WRECK  draws  attention 

to  the  perils  of  navigation  on  the  Alas- 

kan coast.  The  steamer  State  of  California 

went  down  in  Gambier  bay,  90  miles  south  of 

Juneau,  on  August  18.  She  struck  an  un- 
charted rock  and  sank  in  three  minutes.  A 

crowd  of  prospectors  on  the  way  to  the  Shus- 

hanna  goldfield  was  on  board  and  31  persons 

are  reported  as  lost.  The  vessels  plying  in 

the  Alaskan  trade  are  largely  old  steamers 

that  have  been  patched,  and  the  danger  of 

travelling  on  them  is  heightened  by  the  scan- 

dalous incompleteness  of  the  charting  and 

lighting  of  the  coast.  In  this  respect  Alaska 

compares  badly  with  British  Columbia. 

ESTIMATES  OF  TONNAGE  based  on 

cubic  contents  are  apt  to  involve  serious 

error  if  made  carelessly.  This  is  the  story  of 

the  Bwana  M'Kubwa  episode.  On  careful 

test  it  was  found  that  the  ore  averaged  70'35 
pounds  per  cubic  foot,  or  28  cubic  feet  of 

oxidized  ore  was  required  to  make  one  short 

ton.  The  discrepancy  with  the  previously  as- 

sumed unit  was  56%  ;  in  other  words,  an  error 

so  large  was  made  as  to  involve  a  doubling  of 

the  real  tonnage.  Individual  tests  varied 

within  45%,  so  that  it  is  obvious  that  the  ore 

is  irregularly  porous.  We  have  seen  no  in- 

telligent description,  but  assume  that  the  ore 

is  not  only  porous,  but  full  of  geodes,  or 

vughs,  as  the  Cornish  call  such  cavities. 

REFERENCE  is  made  elsewhere  in  this 

issue  to  stock  exchanges  as  affording  a 

means  of  quick  profit  from  mining,  by  means 

of  scrip  saleable  to  the  public  at  a  premium. 

Apart  from  this  phase  of  activity,  it  may  be 

suggested  that  the  stock  exchange  serves  an 

even  more  important  function  in  furnishing 

the  machinery  for  raising  working  capital, 

which  otherwise  would  have  to  be  obtained 

from  individuals  or  groups  likely  to  co-operate 

in  fixing  their  own  terms.  Against  such  a 

combine  or  monopoly,  the  stock  exchange  en- 

ables the  operator  to  go  to  the  general  public 

on  terms  that  can  be  made  mutually  advan- 

tageous. 

THE  PRESIDENT  of  the  Institution 
has  been  worthily  entertained  in  Canada, 

as  one  of  the  distinguished  participants  in  the 

Geological  Congress.  Incidentally,  we  note 

that  he  has  received  an  honorary  degree,  or 

shall  we  say,  a  degree  d'estime,  for  his  name 
appears  on  a  toast-list  as  Dr.  Bedford  McNeill. 

This  seems  appropriate  :  he  has  the  bedside 

manner  to  a  fine  point  and  his  cheery  humour 

would  be  the  best  possible  antidote  to  hypo- 

chondria, but  it  seems  as  if  he  ought  to  have 

been  with  the  7000  at  the  Medical  Congress 

in  London  instead  of  responding  to  '  Our 

Guests  '  at  Toronto  and  Sudbury.  However, 
Dr.  McNeill  must  have  proved  a  tonic  to  the 

jaded  geologists  in  Ontario,  and  we  do  not 

doubt  that  his  prescriptions  were  as  timely  as 

his  diagnosis  was  intuitive. 

SEVERAL  CONCESSIONS  have  been 
made  to  the  white  miners  on  the  Rand. 

The  Randfontein  has  granted  an  8-hours  bank- 

to-bank  shift,  and  an  annual  holiday  of  one 

week  on  full  pay.  A  system  of  weekly  pay- 
ment is  to  be  introduced  at  the  West  Rand 

mines.  Of  course,  the  comparative  shallow- 

ness of  the  Randfontein  workings  renders  a 

bank-to-bank  shift  less  expensive  than  in  the 

deeper  mines  of  the  Rand.  The  payment  of 

wages  weekly  instead  of  monthly  is  a  reason- 

able improvement.  A  man  likes  to  be  paid 

as  he  pays  ;  the  bills  of  a  workman  are  pay- 

able weekly,  and   it  is  convenient  therefore 
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that  his  wages  should  come  to  him  at  intervals 

similarly  short.  Moreover,  in  so  far  as  the 

change  tends  to  curtail  the  credit  system,  it 

will  be  a  means  of  reducing  the  cost  of  living, 

for  cash  commands  lower  prices.  Awkward 

incidents  at  the  Bantjes,  Volgelstruis,  and 

East  Rand  mines,  owing  to  the  dismissal  of 

white  overseers  rendered  supernumerary  by 

an  insufficiency  of  native  labour,  have  caused 

some  anxiety.  Tact  and  goodwill  have  been 

manifest  in  overcoming  difficulties,  but  it  is 

obvious  that  a  state  of  strain  persists  at  Jo- 
hannesburg. 

ELSEWHERE  we  refer  to  the  de
cision 

of  the  Montana  court  in  the  suit  up- 

holding the  Minerals  Separation  patent.  An- 

other judgment  of  hardly  less  importance  is 

that  given  in  the  action  against  the  Tonopah 

Mining  Company  of  Nevada,  in  favour  of  J.  A. 

Vincent,  owner  of  the  Alden  H.  Brown  patent 

781,711,  dated  February  7,  1905.  This  de- 

cision will  apparently  affect  as  many  well 

established  gold-mining  enterprises  as  did  that 
in  connection  with  the  Moore  filter.  The 

Alden  H.  Brown  patent  that  has  been  upheld 

covers  the  use  of  cyanide  in  the  battery  or  in 

the  re-grinding  machine,  followed  by  classifi- 

cation and  the  removal  of  sulphides  by  con- 

centrating plant.  This  is  the  practice  widely 

used  in  the  west  of  America  and  in  other  parts 

of  the  world,  and  the  discovery  of  a  valid  an- 

ticipation will  prove  disconcerting  in  many 

quarters.  Our  information  on  the  subject  is 

not  sufficiently  complete  to  warrant  any  state- 

ment as  to  the  ultimate  influence  of  the  judg- 

ment. We  shall  return  to  the  subject  next 

month. 

smaller  than  it  was  in  June  1912,  when  cop- 

per rose  to  /SO.  The  diminution  of  output 

in  the  Lake  Superior  region,  owing  to  labour 

troubles,  and  the  interruption  to  production  in 

northern  Mexico,  owing  to  political  brigandage, 

have  joined  in  checking  the  supply  from  the 

other  side  of  the  Atlantic.  Stocks  in  America 

at  the  end  of  last  month  were  17,104  tons 

only,  this  being  a  less  amount  than  at  any 

time  in  1912.  Meanwhile,  consumption  in 

Europe  is  steadily  increasing,  so  that  deliver- 
ies during  the  last  12  months  have  been 

16,287  tons  ahead  of  the  supplies,  which 

totalled  514,232  tons.  The  outlook  continues 

to  be  highly  favourable. 

COPPER  statistics  just  now  are  all  on  the 

side  of  the  miner.  During  the  past 

month  the  price  of  the  metal  has  risen  £5^ 

per  ton,  to  /'74&.  The  shrinkage  in  the  visible 
supply  has  been  aided  by  events  in  .\merica 

and  Mexico,  so  that  the  total  stock  on  hand  is 

LORD  HALDANE  is  reported  to  have 
expressed  admiration  and  astonishment 

at  the  magnitude  of  the  equipment  and  endow- 
ment of  the  educational  establishments  at  New 

York  and  Montreal.  He  referred  particularly 

to  the  Columbia  and  McGill  universities.  We 

are  not  surprised  that  he  should  have  been  im- 

pressed ;  and  with  his  surprise  will  be  allied, 

we  suspect,  a  feeling  of  disappointment  at  his 

countrymen's  shortcomings  in  this  regard. 
The  imperial  city  of  London  is  now  squabbling 

over  a  site  for  its  University,  which,  until  re- 

cently, was  only  an  examination  centre  and  a 

grantor  of  degrees.  It  played  no  larger  part 

in  the  education  of  this  community  than  its 

neighbour,  the  Burlington  Arcade.  London 

is  the  financial  centre  of  the  world,  and  more 

particularly  the  great  centre  of  mining  finance, 

yet  its  School  of  Mines,  with  its  pitiful  prefix 

of  Royal,  has  been  driven  from  pillar  to  post, 

mainly  for  lack  of  a  proper  endowment.  If 

one  or  several  of  the  operators  who  have  made 

vast  fortunes  out  of  the  mineral  resources  of 

the  British  empire  had  had  the  spirit  and 

imagination  to  furnish  an  adequate  endowment 

for  the  Royal  School  of  Mines,  it  would  not 

have  become  merely  a  part  of  an  educational 

agglomerate  at  South  Kensington.  The  same 

applies  to  the  school  at  Camborne.     Consider- 
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ing  what  Cornishmen  have  done  for  mining  all 

over  the  world,  is  it  not  disgraceful  that  that 

excellent  little  institution,  in  the  heart  of  the 

Cousin  Jack  country,  should  be  continually 

crippled  for  the  lack  of  even  a  small  endow- 
ment ?  We  endow  families  not  universities. 

We  spend  money  on  silly  polar  explorations 

and  Crystal  Palace  schemes,  not  to  mention 

the  successful  appeals  for  Titanic  disasters 

and  Indian  famines,  because  these  call  to 

childish  feelings,  but  we  ignore  habitually 

the  fact  that  the  British  empire  expanded 

in  consequence  of  mineral  exploration,  and 

the  industrial  development  of  it  today  de- 

pends upon  the  training  of  our  young  man- 
hood. Lord  Haldane  has  shown  his  sympathy 

with  technical  education  more  than  once.  We 

hope  that  on  his  return  he  will  be  so  stimulated 

by  his  American  experience  as  to  endeavour 

to  remedy  the  defects  so  manifest  in  London. 

PRESIDENTIAL  ADDRESSES  are 

usually  delivered  under  conditions  much 

more  pleasant  than  those  under  which  Mr. 

George  A.  Denny  faced  the  Mexican  Mining 

and  Metallurgical  Institute.  When  a  country 

is  in  a  state  of  protracted  revolution  and  mem- 

bers are  scattering  to  the  four  quarters  of  the 

globe,  it  is  difficult  to  maintain  the  organiza- 

tion of  an  institute,  and  it  requires  a  fine  men- 

tal poise  on  the  part  of  its  president  to  deliver 

an  address  so  full  of  good  material  as  that  of 

our  distinguished  friend  in  Mexico  City.  It 

was  no  easy  task.  The  Mexican  Institute 

has  published  some  excellent  papers  in  its 

transactions,  but  it  is  not  vigorous,  for  causes 

quite  apart  from  political  disturbance.  Mem- 

bership is  small,  and  support  among  technical 

men  in  Mexico  is  not  as  general  as  it  should 

be,  because  it  is  argued  by  many  that  the  pro- 

fessional societies  outside  Mexico — in  New 

York,  Toronto,  and  London — suffice  for  the 

record  of  technical  progress  in  Mexico  and  for 

the  meeting  of  professional  men  in  joint  dis- 
cussion.    Another    hindrance    has    been    the 

lack  of  an  efficient  secretary,  a  defect  due 

mainly  to  insufficient  funds.  We  hope  this 

may  be  remedied,  for  the  Institute  has  served 

a  distinctly  useful  function  in  promoting  the 

local  discussion  of  technical  affairs  and  in 

bringing  together  those  interested  in  the  min- 
eral exploitation  of  Mexico.  Charity  begins 

at  home  ;  professional  solidarity  must  be  local 

before  it  can  become  world-wide. 

ON  BEHALF  OF  the  junior  members 
of  the  profession,  we  deem  it  proper  to 

protest  against  the  entirely  inadequate  salaries 

offered  by  some  mining  companies,  often  for 

work  performed  under  unhealthy  or  other- 

wise trying  conditions.  The  immediate  past- 
President  of  the  Institution,  in  his  inaugural 

address,  gave  a  cheerful  list  of  appointments 

in  mining  and  metallurgy,  but  we  fear  that 

this  conveyed  an  incorrect  impression  of  the 

lucrative  character  of  the  employment  open  to 

junior  members  of  the  profession.  It  may 

also  have  tended  to  mislead  parents  into  con- 

cluding that  golden  prospects  are  open  to  their 

sons  in  a  profession  that,  as  a  matter  of  fact, 

is  much  over- crowded.  But  the  feature  most 

open  to  condemnation  is  the  offering  of  petty 

salaries  to  surveyors,  assayers,  and  junior 

managerial  assistants  at  mines  in  the  African 

jungle  and  other  regions  where  a  young  man 

is  asked  to  sell  his  birthright  for  a  mess  of 

pottage,  that  is,  his  health  for  a  pittancy.  It 
is  time  for  the  Institution  to  look  into  the 

matter  and  to  assist  its  student  and  associate 

members  in  concerted  measures  calculated  to 

ensure  reasonable  salaries  for  competent  men. 

American  Intervention  in  Mexico. 

In  our  July  issue  we  suggested  that  the 

time  had  come  for  the  United  States  to  inter- 

vene in  Mexican  affairs.  This  has  been  con- 

firmed by  the  logic  of  events.  The  first  step 

was  the  recall  of  the  American  ambassador, 

Mr.  H.  Lane  Wilson,  who,  finding  himself 

quite  out  of  harmony  with  the  policy  of  Presi- 
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dent  Wilson,  resigned.     The  ambassador  had 

given  his  support   to   General    Huerta,  who 

reached   his   presidency  by  the  conventional 

Spanish-American  route,  but  the    American 

government    had    refused   to   recognize    the 

Huerta   regime,   and   finally,  in   August,  the 

President  of  the  United  States  despatched  a 

personal  representative,  Mr.  John  Lind,  to  as- 
certain the  true  conditions  of  affairs,  and   to 

submit  proposals  to  General  Huerta.     These 

insisted  on  the  cessation  of  fighting,  the  hold- 

ing of  a  general  election,  and  an  undertaking 

from   Huerta  that  he  would  not  be  a  candi- 

date for  the  presidency.     These  proposals  re- 
ceived a  tart  refusal.     Whereupon  President 

Wilson  told  American  citizens   in  Mexico  to 

get  out  of  the  country,  and  ordered  the  con- 

sular representatives  to  aid  them  in  doing  so. 

That  is  the   position   at  the   time  of  writing. 

Meanwhile,    it    has    been    intimated    to    the 

Mexican   government  that  if  the    American 

proposals  are  adopted,  the  American  Govern- 

ment will  be   prepared  to  guarantee  a  Mexi- 
can loan.     That  is   the  key  to  the  position. 

Huerta's  last   effort  to   raise    money  was    a 
fizzle  ;  he  is  short  of   funds  ;  his  mercenary 

soldiery  will   leave  him   for  more  profitable 

brigandage   unless  he   pays  them.     Without 

American  recognition  he  cannot   raise  a  loan 

anywhere,  for  his  government  could  give  no 

guarantee.     Without  money  he  cannot  estab- 

lish his  authority,  and  the  country  will  drift 

deeper  into  irremediable  anarchy.     It  seems 

to  us,  therefore,  that  he  will  either  accede  to 

President  Wilson's  proposals,  or  he  will  pick 
a  quarrel  with  the  United  States,  in  order  to 
consolidate   domestic   sentiment  on  his  side. 

This  means  war.      It  would  be  no  Boer  war, 

but  it  would  be  bloody  and  costly.     We  are 

certain  that  the  administration  at  Washington 

has  no  desire  for  military  intervention,  and  is 

truly  anxious  to  avoid  actual   war,  but  it  is 

fully  realized  that  the  condition  of  anarchy 

and  brigandage  south  of  the  Rio  Grande  must 

cease,  and  that  unless  decisive  action  is  taken 

now  it  will  have  to  be  taken  more  decisively 

and  much  more  unpleasantly  at  a  later  date. 

So  far  we  refuse  to  ridicule  President  Wilson's 
policy  ;  on  the  contrary,  he  has  shown  the 

directness  of  purpose  and  courageous  com- 
mon-sense that  we  expect,  but  rarely  get,  from 

the  representative  of  an  intelligent  democracy. 

The  result  just  now  is  in  the  lap  of  the  gods ; 

we  forbear  from  prophecy. 

Mount  Elliott, 

This  mining  company,  with  its  shares  at 

£5^,  at  the  time  of  writing,  is  an  extraordinary 

example  of  the  disregard  of  published  infor- 
mation.   At  the  meeting  on  Decembers,  1912, 

the   chairman,   Mr.    Herbert  J.    Hill,   stated 

frankly  that  he  did  not  know  what  was  the 

probable  life  of  the  mine.     At  that  time  the 

ore  reserve  was  given  officially  as  85,000  tons 

of  10  to  12%  copper  ore,  plus  35,000  tons  of 

probable  ore  of  about  the  same  grade.     The 

shares  were  quoted  at  £Sh.     Since  then  the 

expectation  that  the  rich  orebody  would  per- 

sist in  depth  has  been  falsified  and  the  ore  re- 
ssrve  has  been  steadily  depleted    without  a 

compensating  development  of  fresh  resources. 

All  this  is  plain  to  anybody  who  reads  the  re- 

ports.    On  May  15  the  manager  stated  clearly 

that  no  further  tonnage  of  high-grade  ore  had 

been  found,  and  his  description  of  the  bottom 

indicated  that  the  orebodies   were   *  petering 
out.'     Up  to  the  end  of  March,  41,600  tons  of 

ore  had  been  extracted,  and  since  the  resump- 

tion of  smelting  in  August  a  further  4000  tons 

has  been  used  ;  so  that  about  75,000  tons  re- 

mains.    The  yield  of  copper  now  is  10%,  and 

the  profit  is  iTSO  to  ̂ fSS  per  ton  of  metal,  so 

that  about  ̂ '250,000  can  be  estimated,   but 
this  profit  will  be  diminished  as  the  output 

dwindles,  the  expenses  remaining  the  same. 

At  the  present  time  the  position  appears  to  be 

that  the  company  has  ̂ 160,000  in  cash  and 

about  ;^  160,000  of  net  profit  in  copper  ore,  so 

that  the  160,000  shares  are  assured  of  a  return 

of  £2  per  share.     For  this  f2,  and  the  slender 
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chances  of  further  discovery,  the  shares  are 

valued  on  the  market  at  ̂ 5f.  It  reminds  us 

of  the  Mexico  of  El  Oro  at  the  time  of  the 

rupture  with  the  Exploration  Company,  when 

the  shares  of  that  mine  were  quoted  at  £'&  on 
the  assurance  of  resources,  in  cash  and  ore, 

equal  to  about  ̂ 4  per  share.  Another  similar- 

ity exists  in  the  fact  that  Paris  is  a  large 

holder  of  the  shares.  Out  of  160,000  shares, 

the  French  holdings  of  Mount  Elliott  amount 

to  120,000  shares,  or  three  quarters. 

Minerals  Separation  Process. 

In  our  last  issue  we  mentioned  briefly  that 

a  decision  had  been  given  in  the  Montana 

court  in  favour  of  the  plaintiffs  in  the  case  of 

Minerals  Separation  against  James  M.  Hyde. 

The  text  of  the  judgment  has  now  arrived  in 

this  country,  and  it  is  advisable,  for  the  bene- 

fit of  all  interested  in  concentration  by  flota- 

tion, to  review  the  scope  and  result  of  the 

litigation.  Mr.  Hyde  had  erected  a  plant  to 

treat  the  zinc  ore  at  the  Butte  &  Superior 

mine  by  the  Minerals  Separation  method, and 

refused  to  pay  royalty,  alleging  that  the  pa- 
tents were  invalid  owing  to  anticipation  by 

former  inventors.  Minerals  Separation  brought 

an  action  for  infringement.  Before  proceed- 
ing to  detail,  we  may  here  remark  that  the 

lawsuit  was  commendably  confined  by  both 

parties  within  reasonable  limits  of  claim,  and 

was  not  allowed  to  wander  discursively  into 

matters  not  strictly  germane  to  the  matter  in 

hand,  as  is  so  often  the  case  in  patent  pro- 
ceedings. Furthermore,  the  judge  showed  an 

intelligent  understanding  of  the  subject,  and 

his  judgment  exhibits  a  sympathetic  grasp  of 

technical  science.  The  fact  that  he  delayed 

expressing  his  opinion  goes  to  prove  that  he 

wished  to  give  special  consideration  to  the 

matter  under  dispute.  The  plaintiffs  claimed 

that  the  defendant  was  infringing  United 

States  patent  835,120  filed  May  29,  1905,  and 

granted  to  Messrs.  Sulman,  Picard,and  Ballot. 

This  patent  is  the  same  as  British  patent  7803 

of  1905,  and  discloses  tlie  fact  that  if  a  very 

small  and  appropriate  quantity  of  an  oily  sub- 

stance, from  0'02  to  0'5%  of  the  weight  of  the 
ore,  is  added  to  a  pulp  of  water  and  finely 

pulverized  ore,  and  the  whole  vigorously  agi- 
tated and  thereby  thoroughly  aerated  by  great 

and  excess  quantities  of  air,  the  metalliferous 

particles  are  oiled,  and  caused  to  adhere  to  the 

bubbles  of  air,  thus  forming  a  coherent  and 

stable  froth,  which  is  easily  removed.     The 

action  of  the  process  is  aided  by  heat,  and  the 

affinity  of  the  oily  substance  for  the  metal- 

liferous particles  is  made  effective  by  the  ad- 
dition of  acid.     The  defendant  relied  almost 

entirely  on  the  anticipation  constituted  by  the 

publication  of  Froment's  British  and  Italian 
patents,  the    British  patent  being   12,778  of 

1902.     According  to  Froment's  process,  the 
crushed  ore  is  mixed  with  water,  oil,  and  car- 

bonate of  lime,  the  proportion  of  oil  being  from 

1  to  3i%  of  the  weight  of  the  ore,  according 

to  its  richness,  and  the  carbonate  of  lime  vary- 

ing from  1  to  24%.     This  mixture  is  agitated 

in  order  to  bring  the  oil  into  perfect  contact 

with  the  ore-particles,  and  is  then  delivered  to 

a  vessel  into  which   a  solution  of  sulphuric 

acid  is  introduced,  slow  stirring  being  done  in 

order  to  prevent  the  ore  from  settling.     The 

result  of  adding  the  acid  is  to  generate  gas 

from  the  carbonate  of  lime.     The  bubbles  ad- 

here to  the  oiled  metallic  particles,  and  carry 

them   to   the   surface.     Froment   specifically 

states  that  the  slime  must  be  removed  before 

his  process  is  begun,  while  in  the  Minerals 

Separation  process  the  slime  is  helpful  and 

most  easily  recovered.     The  judge  reviewed 

the  two  processes  in  detail,  and  pointed  out 

the  differences.     In  the  first  place,  Minerals 

Separation  discloses  the  use  of  minute  quan- 

tities of  oil,  which  renders  the  process  differ- 

ent   from    anything    previous.      Second,   the 

rapid  agitation  in  Froment's  case  is  intended 
to  oil  the  surfaces  of  the  metallic  particles, 

and  in  Minerals  Separation  to  make  a  per- 

manent froth  by  beating  excess  quantities  of 
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air  into  the  pulp,  and  bringing  the  same  air 

into  repeated  contact  with  the  particles.  The 

use  of  acid  in  the  two  processes  is  to  fulfil 

two  entirely  separate  functions.  The  buoyant 

gases  are  different  and  generated  differently. 

In  Froment's  process  each  bubble  of  gas  has 
little  opportunity  of  effective  work,  as  it  rises 

and  escapes  rapidly,  whereas  the  air  in  the 

Minerals  Separation  process  is  kept  longer  in 

contact ;  it  is,  in  fact,  caused  to  make  a  per- 

manent froth.  We  have* already  mentioned 

the  difference  in  the  two  processes  as  regards 

the  retention  or  rejection  of  the  slime.  The 

judge  viewed  the  case  from  a  commercial 

point  of  view,  and  argued  that,  as  the  Minerals 

Separation  process  had  been  a  practical  suc- 
cess, it  must  be  essentially  an  improvement 

on  previous  processes  cited,  which  never  went 

further  than  the  suggestion  or  experimental 

stage.  The  utilization  of  slime,  the  smaller 

amount  of  oil  employed^  and  the  creation  of  a 

more  lasting  froth  appealed  to  him  as  forming 

a  distinct  advance  on  anything  done  before. 

Without  wishing  in  any  way  to  prejudice  the 

case  if  it  should  be  carried  to  appeal,  we  de- 

sire to  say  that  the  judgment  appears  to  be 

based  on  strong  common-sense.  The  Minerals 

Separation  process  has,  of  course,  been  vastly 

improved  since  1905  in  many  points  of  detail, 

but  the  patent  of  that  year  undoubtedly  con- 

tains the  basis  of  the  principle  upon  which  it 
is  founded. 

The  American  Institute. 

After  passing  through  a  period  of  stress  and 

strain,  the  American  Institute  of  Mining  En- 

gineers has  emerged  strong  and  healthy,  with 

every  prospect  of  a  career  even  more  useful 

than  that  promised  by  the  prosperous  days  of 

an  earlier  period.  The  last  five  years  have 

been  trying.  Besides  the  scandal  arising 

from  the  secretarial  department,  with  the  un- 

pleasant controversy  ensuing,  the  financial 

obligation  created  in  characteristic  fashion  by 

Mr.  Carnegie's  gift  was  a  burden  almost  too 

heavy  to  be  borne.  Thanks  to  Mr.  James 

Douglas  and  other  loyal  members  of  the  In- 

stitute, this  indebtedness,  due  on  the  land  up- 

on which  the  Engineering  Societies  building 

was  erected,  has  been  liquidated,  and  the  In- 
stitute emerges  now  safe  and  sound.  For  the 

eventual  good  health  of  this  important  organi- 
zation, one  man  is  particularly  responsible. 

Occasions  and  conditions  arise  in  human  af- 

fairs when  an  uncompromising  directness  of 

purpose  is  absolutely  necessary.  It  is  not 

pleasant  to  run  counter  to  the  amiable  trend 

of  social  compromise,  and  it  is  not  easy  to 

maintain  a  consistent  line  of  action  among  the 

conflicts  of  cliques  and  coteries.  For  his  un- 

flinching insistence  on  are-organization  of  its 

management,  the  Institute  owes  a  great  debt 

to  Mr.  Christopher  R.  Corning.  It  owes  more 

to  him,  we  think,  than  to  Mr.  Andrew  Car- 

negie. We  hope  never  again  to  refer  to  the 

unpleasant  subject,  but  we  are  impelled  to  give 

public  recognition,  as  from  a  detached  on- 
looker, to  the  splendid  service  done  by  Mr. 

Corning.  It  remains  now  to  stop  such  further 

duplication  as  is  inevitable  from  the  contem- 

poraneous existence  of  the  Mining  and  Metal- 
lurgical Society  of  America.  When  this 

society  was  started,  six  years  ago,  it  embodied 

a  protest  against  the  failure  of  the  Institute  to 

express  the  opinions  of  the  profession  on 

matters  of  public  interest  and  the  tendency  to 

make  the  older  society  nondescript  as  to  mem- 

bership. We  believe  that  Messrs.  H.  M. 

Chance  and  F.  L.  Garrison,  with  the  other 

founders  of  the  society,  had  an  excellent  pur- 

pose in  view.  They  have  accomplished  that 

purpose  in  so  far  as  the  new  society  had  the 

effect  of  stirring  the  Institute  to  a  recognition 

of  its  responsibilities  as  the  national  organiza- 

tion of  the  mining  and  metallurgical  profes- 

sions. This  having  been  done,  it  remains  for 

the  Society  to  commit  polite  suicide  in  favour 
of  the  Institute.  No  need  exists  for  both  ; 

indeed,  one  only  overlaps  and  interferes  with 

the  other.     So  long  as  both  are  endeavouring 
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to  fulfil  almost  identical  functions,  neither 

will  prosper.  At  present  the  Institute  is  in- 

comparably the  larger  and  more  representative 

organization  ;  the  Society  has  failed  to  be  re- 

presentative, for  it  is  an  obvious  impertinence 

for  250  men,  however  select,  to  think  that 

they  constitute  the  only  mining  engineers, 

metallurgists,  or  geologists  fitted  to  belong  to 

a  national  American  society  of  their  pro- 

fession. The  Society  having  failed  to  be  re- 

presentative, but  having  succeeded  in  awaken- 

ing the  Institute  to  a  larger  sense  of  its  duties 

and  responsibilities,  it  can  now  only  serve  as 

a  menace  and  an  irritant  to  the  older  organiza- 

tion. As  the  members  of  the  Society  are  al- 

most to  a  man  also  members  of  the  Institute, 

the  duplication  serves  no  useful  purpose,  and 

should  be  amicably  ended.  The  organizers  of 

the  Society  can  withdraw  their  bantling  with 

the  consciousness  that  it  has  not  lived  in  vain, 

and  they  can  join  without  hesitation  in  pulling 

an  oar  for  the  Institute,  which  is  now  clear  of 

the  rocks  on  which  it  nearly  foundered. 

If  any  doubts  lingered  as  to  the  resuscitation 

of  the  premier  mining  organization  of  the 

American  continent,  they  are  removed  by  the 

unqualified  success  of  the  big  meeting  at  Butte. 

The  members  forming  part  of  the  personnel 

of  the  copper  industry  of  Montana  have  risen 

to  the  occasion  magnificently,  expressing  their 

loyalty  to  the  Institute  by  contributing  an  ex- 

tra-ordinary series  of  papers  descriptive  of  the 

varying  phases  of  geology,  mining,  and  metal- 

lurgy in  the  greatest  of  copper  districts.  Col- 

lectively these  papers  will  fill  many  hundred 

pages  and  will  form  one  of  the  most  notable 

of  the  publications  issued  by  the  Institute. 

We  note  also  a  decided  improvement  in  the 

method  of  issuing  the  papers,  which  are  not 

only  announced,  or  written,  or  promised,  but 

actually  printed  in  pamphlet  form  in  advance 

of  the  meeting  itself,  so  that  discussion  will  be 

elicited  under  conditions  favouring  an  intelli- 

gent exchange  of  ideas.    We  take  these  signs 

of  improved  vitality  and  management  as  good 
3—3 

auguries  for  the  future  prosperity  and  useful- 

ness of  a  technical  organization  to  which  the 

profession  not  only  in  America,  but  abroad 

also,  has  reason  to  be  grateful. 

The  Scab. 

Among  the  exhibits  from  the  recent  strike 

on  the  Rand  is  a  newspaper  cutting  containing 

a  virulent  attack  on  the  non-union  men  or 

'  scabs '  who  took  the  place  of  the  strikers.  Ac- 

cording to  ultra-labour  rhetoric  the 'scab'  is 
worse  than  Cain,  more  traitorous  than  Benedict 

Arnold,  and  more  treacherous  than  Judas  I  sea- 

riot.  In  fine,  to  quote  from  this  printed  dia- 

tribe, '  there  is  no  word  in  the  English  language 
that  carries  so  much  hatred,  scorn,  loathing, 

and  contempt  as  the  word  'scab.'"  Yet  the 
very  same  term  is  accepted  by  a  large  part  of 

the  community,  whether  at  Johannesburg  or 

in  London,  as  merely  a  scurrilous  synonym 

for  the  independent  worker,  for  the  man  who 

refuses  to  obey  the  behests  of  the  labour  agi- 

tator, and  is  ready  to  fight  the  cause  of  decent 

people  against  the  unintelligent  tyranny  of  the 

unions.  Here  is  a  great  gulf  fixed,  a  separation 

of  ideas  so  wide  and  so  deep  that  it  would 

seem  as  if  no  leap  of  logic  could  clear  it  and 

no  effort  of  reason  circumvent  it.  Great  is 

the  insularity  of  prejudice.  In  economic  con- 

troversies, more  particularly,  the  ordinary  man 

"sees  one  fact  so  vividly  that  he  is  blind  to 
all  the  other  facts  which  alone  explain  the  one 

he  sees."  Most  men  will  justify  the  methods 
by  which  their  money  has  been  obtained, 

whether  it  be  a  burglar  or  a  missionary.  The 

average  citizen  will  find  ethical  excuse  for  any 

source  of  pecuniary  profit  that  enriches  him, 

whether  he  be  a  book-maker  or  a  publisher. 

Few  are  those  intellectually  so  honest  as  to  see 

the  immorality  of  a  process  that  gives  them  an 

unfair  advantage  in  the  competition  with  others ; 

and  this  applies  alike  to  the  syndicalist  and  to 

the  syndicate.  Indeed,  at  the  back  of  each 

man's  mind  is  the  idea  that  he  has  a  right  to 
protect  himself,  and  still  more  to  protect  his 
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wife  and  children,  in  the  struggle  of  life.     The 

gladiatorial  theory  of  existence  persists,  even 

if  it  be  less  loudly  expressed  than  heretofore- 

The  word  '  scab  '  is  not  new.     It  was  used 
at  Boston  in  1834  when  labour  troubles,  and 

the  lawlessness  incidental  to  them,  astonished 

Chevalier,  then  on  a  visit  to  the  United  States. 

Then,  as  now,  the  industrial  conflict  was  con- 

ducted amid  gross  insincerities.   The  employer 

who  demanded  an   open   labour-market   and 

unrestricted  competition  among  those  whom 

he  employed,  was  also  eager  for  a  protective 

tarifif  on  his  manufactures,  and  deeming  un- 

limited competition  suicidal  to  profitable  busi- 
ness, strove  to  effect  a  combination  with  his 

more  powerful  competitors  in  order  to  obtain 

a  monopoly.     The  *  union  '  among  employees 

was  highly  objectionable,  but  the  '  combine  ' 
among  employers  was  essentially  meritorious  ; 

so  one  side  argued.     On  the  other,  the  work- 

ers who  expected  the  corporation  to  give  legal 

security  for  the  fulfilment  of  its  contract  with 

them,  were  unwilling  to  assume  equal  respon- 

sibilities, and  whenever    things  went  wrong 

evaded  their  agreement  by  allowing  their  union 

to  disband.     Amid  these  flagrant  falsities,  the 

'  scab '   was   intruded   as    a    further    irritant- 

When  labour  was  trying  to  unite  in  self-pro- 

tection, the  'scab'  was  the  independent  worker 
who  refused  to  align  himself  with  his  fellows. 

He  was  also  the  hireling  brought  from  outside 

the  scene  of  local  disturbance  in  order  to  break 

the  back  of  the  union.     He  was  the  Hessian 

that  sold  his  service  to  the  first  bidder.     Can 

you  wonder  that  organized  labour  loathed  him? 

He  was  a  renegade  to  his  class  and  a  fatal 

leak  in  labour  solidarity.     Granted  the  right 

of  the  workers  to  organize  in  a  union,  it  is  ob- 

vious that  those  who  stand  outside  the  union, 

or  come  from  other  districts  to  assist  the  em- 

ployer in  breaking  that  union,  are  hateful.    To 

deny  the  right  of  the  labourer  to  organize,  or 

to  argue  that  labour-unions  are  iniquitous  and 

should  not  be  tolerated,  is  out  of  date  ;  as  an 

economic  dictum  it  is  as  dead  as  the  dodo  ;  if 

the  employers  and  corporations  may  combine, 

why  persist  in  the  puerile  protest  against  the 

unions  ?  They  are  a  fact,  and  a  fact  that  has 

come  to  stay.  The  legal  combination  of  capi- 
tal is  no  more,  and  no  less,  inevitable  than 

that  of  labour.  Indeed,  both  kinds  of  com- 
bination are  desirable,  and  they  will  be  equally 

useful  in  the  settlement  of  disagreements  when 

one  fatal  defect  has  been  corrected  ;  we  refer, 

of  course,  to  the  financial  irresponsibility  of 

unions  and  federations  of  labour.  The  cor- 

poration, which  is  nowadays  a  type  of  the 

large  employer,  is  legally  liable  for  breach  of 

faith  and  financially  responsible  for  the  fulfil- 
ment of  contracts,  besides  being  vulnerable 

through  the  ownership  of  destructible  pro- 

perty; the  union,  on  the  other  hand,  refuses 

to  give  bonds,  is  legally  irresponsible,  and  be- 
comes a  dissolving  unit  whenever  the  acid  of 

labour  unrest  corrodes  the  body  politic.  That 

lack  of  good  faith  chargeable  to  the  labour- 
unions  is  the  one  fact  that  affords  excuse  for 

the  corporate  refusal  to  recognize  them.  That 

is  the  one  legitimate  reason  for  declining  to 

treat  with  the  officials  of  the  union  when  not 

employees  of  the  corporation.  That  is  why 

the  strike-breaker  has  come  to  be  regarded  by 

some  people  as  a  recruit  in  the  ranks  of  social 

order  and  not  a  renegade  to  the  cause  of  social 

justice. 

Miner's  Phthisis. 

Some  of  our  newspapers,  prompted  by  let- 
ters from  the  strike  leaders  at  Johannesburg, 

have  made  an  appeal  to  the  humane  feelings 

of  their  readers.  This  argument  for  the  miners 

on  the  Rand  has  not  been  ineffective,  but  it 

has  been  based  largely  on  misinformation. 

We  sympathize  with  the  workers  underground 

as  much  as  anybody,  and  a  great  deal  more 

than  the  two  or  three  ignorant  persons  who 

have  made  themselves  needlessly  conspicuous 

in  Parliament.  Several  points  have  been  ig- 

nored. Miner's  phthisis  is  not  a  germ  dis- 
ease, but  a  chronic  affection  of  the  lungs  due 
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to  mechanical  irritation  from  minute  particles 

of  hard  mineral,  chiefly  quartz  or  silica.  Hence 

the  alternative  name,  silicosis.  Out  of  3136 

underground  workers  examined  in  1911,  no 

less  than  31*6%  were  found  to  be  affected. 
This  means  that  3600  men  out  of  24,000,  or 

15%,  had  phthisis.  At  that  time  11,381  men 

were  employed  underground,  out  of  a  total 

working  force  of  24, 1 7 1 ,  so  that  about  half  were 

exposed  to  attack,  allowing  for  those  who  might 

be  affected  by  dust  at  the  crushers.  Naturally, 

the  machine-drillers  suffer  most,  the  incidence 

of  the  disease  among  them  being  measured 

by  a  percentage  of  48,  and,  what  is  worse,  their 

average  life  before  becoming  absolutely  in- 

capacitated is  only  9  years.  After  the  drillers 

come  the  trammers,  who  inhale  dust  when 

loading  from  the  chutes.  A  distressing  fea- 

ture, more  prominent  during  the  last  five  or 

six  years,  is  the  development  of  tuberculosis. 

All  who  are  affected  with  miner's  phthisis  are 
not  necessarily  tubercular,  but  all  are  predis- 

posed to  tuberculosis.  Therefore,  two  stages 

of  disease  are  recognized  :  first  pure  silicosis, 

without  tuberculosis,  and  then  silicosis  with 

tuberculosis  superadded.  The  secondary  de- 

velopment is  more  common  now  than  for- 

merly. Besides  the  inhalation  of  dust,  it  is 

probable  that  pulmonary  catarrh,  produced  by 

blasting  fumes,  is  a  cause.  Of  the  miners  at 

work,  as  distinguished  from  those  who  have 

had  to  cease  working,  fully  10%  of  those  who 

have  silicosis  have  tuberculosis  also.  But  it 

is  known  that  the  tubercular  development  en- 

sues in  most  cases  after  the  miner  has  ceased 

to  work.  No  mention  is  made  of  the  native 

workers,  who  outnumber  the  white  miners  in 

the  ratio  of  10  :  1,  but  they  also,  of  course,  are 

subject  to  phthisis.  However,  as  their  aver- 

age term  of  service  is  only  8  months,  they  do 

not  develop  severe  cases  of  silicosis,  and  those 

who  incur  the  disease  are  likely  to  get  rid  of 

it  on  returning  to  their  kraals,  by  living  in  the 

open  air,  without  further  exposure  to  the 

deadly   dust.     It   might  seem  desirable,  and 

scientific,  to  separate  those  who  have  a  com- 

municable disease,  such  as  tubercular  phthisis, 

from  those  who  are  only  phthisical,  but  it  is  a 

fact  that  tuberculosis  in  its  milder  forms  is  so 

general  that  isolation  is  impracticable.  By 

existing  law  in  the  Transvaal  a  man  known 

to  have  tuberculosis  cannot  work  in  the  mines, 

and  men  who  have  not  worked  in  phthisis 

mines,  that  is,  on  the  Rand,  but  in  non-phthisis 

mines,  such  as  the  coal  mines  at  Vereeniging 

or  the  gold  mines  at  Barberton,  must  submit 

to  medical  examination,  and  if  either  phthisi- 

cal or  weak-chested,  they  can  be  refused  work 

underground.  This  indicates  the  beginning 

of  an  attempt  to  prevent  the  diffusion  of  dis- 

ease among  the  workers.  Indeed,  the  Mining 

Department,  supported  reluctantly  at  first, 

but  willingly  afterward,  by  both  employers 

and  employees,  is  making  an  earnest  effort  to 

combat  the  evil.  It  has  been  established  that 

phthisis  is  a  preventable  disease.  That  is  a 

dominant  fact.  For  a  long  time  no  reliable 

data  were  available,  and  when  they  were  avail- 

able the  disease  had  gained  ground  so  far  as 

to  be  beyond  immediate  control.  It  is  due  to 

the  inhalation  of  dust,  as  we  have  stated.  The 

first  step,  therefore,  is  to  make  no  dust,  or  as 

little  as  possible.  The  next  step  is  not  to  in- 

hale dust.  To  accomplish  this,  the  use  of  respi- 

rators was  introduced,  but  they  are  largely  futile, 

because  the  particles  of  quartz  are  so  small  as  to 

pass  the  finest  gauze.  Then  the  application  of 

water-sprays  was  introduced,  and  successfully. 
Even  this  does  not  suffice,  because  dust  is 

inevitable  after  blasting,  and  that  dust  is  so 

impalpable  and  invisible  that  it  is  conveyed 

by  air  currents.  It  became  obvious  that  men 

emerging  from  a  mine  after  blasting  should 

ascend  preferably  by  the  down-cast  shaft, 

filled  with  fresh  air,  and  not  by  the  up-cast, 

which  is  filled  with  air  that  is  dust-laden. 

Where  practicable  the  companies  are  com- 

pelled to  use  the  down-cast  as  an  exit.  In- 

deed, ventilation  is  an  increasingly  important 

feature  of  mine  sanitation  on  the  Rand.     At 
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one  time  only  the  rock-drillers  were  supposed 

to  be  exposed  to  silicosis  ;  they  are  the  most 

affected,  it  is  true,  but  anybody  working  in  the 

mine  may  become  phthisical,  simply  because 

the  ventilating  air-currents  convey  dust.  Thus 

skip-men  at  the  shaft's  mouth  have  been  vic- 
timized. On  the  other  hand,  it  has  been  de- 

monstrated that  with  systematic  care  it  is  pos- 
sible to  render  the  mine  workings  less  dusty 

than  the  streets  of  a  city.  For  instance,  the 

air  of  the  Paris  or  New  York  streets  contains 

from  5  to  6  milligrammes  of  dust  per  cubic 

metre,  but  some  of  the  Rand  mines  show, 

according  to  scientific  test,  less  than  this.  The 

story  is  told  of  a  mine  reported  by  an  inspec- 
tor to  be  excessively  dusty,  whereupon  an 

official  investigation  was  made,  only  to  find 

practically  no  trace  of  dust  in  the  samples  of 

air  taken  in  that  mine.  Of  course,  the  man- 

agement had  received  a  warning  and  had  taken 

steps  to  spray  the  workings  and  to  take  other 

precautions.  But  the  story  is  worth  while  as 

indicating  that  dust  can  be  regulated,  to  the 

point  of  extinction,  and,  therefore,  that,  as  we 

have  said  before,  phthisis  is  preventable.  At 

the  present  time  about  1000  men  annually  are 

dying  from  phthisis,  but  this  high  mortality 

(the  working  force  being  24,000)  is  largely  the 

cumulative  effect  of  past  carelessness,  and  does 

not  fairly  represent  the  consequence  of  con- 

ditions as  they  exist  today.  The  mortality 

will  decrease  rapidly  to  200  or  300  per  annum  ;• 

in  other  words,  to  a  point  where  it  will  be  less 

than  is  the  case  in  other  mining  regions.  As 

Mr.  R.  N.  Kotze,  the  Government  Mining 

Engineer,  has  said,  the  miners  "  ought  not  to 

get  phthisis,"  meaning  thereby,  we  presume, 
that  by  the  proper  use  of  preventive  measures, 

on  the  part  of  the  men  themselves  and  of  the 

companies,  the  conditions  creating  this  dis- 
ease can  be  avoided.  The  time  will  come 

when  the  miner  will  be  unable  to  get  it,  ex- 

cept by  wilfulness,  in  order  to  obtain  compen- 

sation. We  note  with  pleasure  that  Colonel 

W.  C.  Gorgas,  the  chief  sanitary  officer  of  the 

Panama  Canal  Commission,  has  been  engaged 

by  the  Transvaal  Chamber  of  Mines  to  visit 

the  Rand,  to  investigate  the  conditions  obtain- 

ing there,  and  to  give  advice.  Nothing  should 

be  left  undone  to  remedy  the  evil.  Further 

earnest  effort  to  do  so  must  convince  the 

workers  of  the  good  faith  of  their  employers, 

and,  in  so  far  as  it  does  that,  it  should  remove 

one  of  the  factors  conducing  to  economic  un- 
rest. 

Mining  :    A  basic  industry. 

Those  who  are  interested  in  mming  and 

happen  to  live  in  a  financial  centre  like  Lon- 

don are  apt  at  times  to  confuse  cause  and 

effect,  to  put  the  cart  before  the  horse,  and  to 

assume  that  the  function  of  mining  is  to  fur- 

nish counters  for  a  gamble  in  shares.  Judg- 

ing from  such  discussions  as  one  hears  in 

public  places  and  in  the  daily  press,  it  might 

be  inferred  that  the  underlying  purpose  of 

world-wide  operations  in  mines  was  to  afford 

scope  for  share-dealings  and  financial  legerde- 

main among  the  excellent  people  who  con- 

gregate daily  in  the  environs  of  the  Bank.  A 

dull  market  is  accepted  as  a  sign  that  mining 

is  languishing,  and  when  the  community  be- 
comes suddenly  crazed  by  an  excitement  on 

the  Stock  Exchange  it  is  inferred  that  a  basic 

industry  is  booming.  This,  of  course,  repre- 

sents a  manifest  perversion  of  ideas.  The 
Mediterranean  no  more  exists  as  a  frame  for 

Monte  Carlo  than  does  the  industry  of  mining 

for  the  pastime  of  Throgmorton  Street. 

Share-dealing  is  a  frill,  gambling  is  but  the 

froth,  and  brokerage  but  a  bubble  on  the 

great  stream  of  human  activity  originating 

from  the  exploitation  of  mineral  deposits. 

Mining,  not  the  funny  business  a.nd  vent ukerij 

incidental  to  one  phase  of  it,  is  the  founda- 

tion of  the  complicated  mode  of  living  we  call 
civilization.  Remove  the  metals  and  the 

underpinning  of  civilization  is  withdrawn. 

The  material  basis  for  the  health,  comfort, 

and  convenience  of  mankind  is  metallic.     It 
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is  not  necessary  to  argue  the  point.  We  have 

but  to  think  of  the  uses  to  which  we  put  iron, 

copper,  tin,  lead,  zinc,  silver,  and  gold  to  real- 
ize how  the  web  and  woof  of  the  modern 

world  is  spun  with  metallic  threads.  And  yet 

there  be  those  who  fear  that  mining  is  lan- 

guishing and  that  it  will  become  a  decaying 

industry  unless  the  '  general  public  '  can  be 
induced  to  come  into  the  menagerie  where 

bulls  and  bears,  lambs  and  guinea  pigs,  and 

queer  fish  generally,  are  disporting  themselves 

more  or  less  lugubriously.  It  is  true  money 

is  needed  in  mining,  and  when  money  is 

scarce,  by  reason  of  a  malaise  such  as  afflicts 

the  bourses  of  Europe  today,  it  is  difficult  to 

start  large  undertakings  or  to  obtain  funds  for 

mineral  exploration  on  a  big  scale.  But  that 

condition  cannot  endure.  The  world  may  do 

for  a  while  with  a  diminished  supply  of  lead 

or  copper,  tin  or  zinc,  gold  or  silver  ;  but  not 

for  long.  It  can  suffer  the  loss  of  its  stock 

exchanges  before  it  can  dispense  with  the 

metals  on  which  its  transport  is  effected,  by 

which  it  communicates,  with  which  it  con- 

structs, and  by  means  of  which  it  expresses 

its  manifold  energies.  The  essential  function 

of  the  metals  is  illustrated  by  comparison  with 

diamonds.  The  latter  afford  scope  for  a  large 

and  highly  profitable  industry,  but  it  is  an  in- 

dustry in  no  way  essential.  If  the  supply  of 

diamonds  were  to  cease,  a  luxury  would  be 

unavailable,  a  number  of  fair  ladies  and  an 

equal  number  of  foolish  men  would  be  an- 

noyed, but  the  well-being  of  the  world  at  large 

would  not  suffer  one  jot.  Incidentally  the 

cessation  would  cause  excited  performances 

on  the  diamond  market,  but  it  would  be  an 

evanescent  splash  as  compared  with  the  cessa- 

tion of  production  in  the  useful  metals.  That 

contingency  we  do  not  fear,  however  much 

the  broker  and  the  jobber  may  imagine  a  vain 

thing,  or  the  financial  press  rage  furiously. 

Sooner  or  later  we  come  to  bedrock  ;  the  bed- 

rock of  the  modern  way  of  living  is  hard  me- 

tal, not  diamantiferous  gravel  nor  the  quick- 

sand of  make-believe.  While  the  share  mar- 

kets are  depressed,  no  new  issues  of  paper 

can  be  made  successfully,  but  all  the  time 

that  brokers,  jobbers,  and  promoters  are  in- 

sisting that  busmess  is  dead,  the  search  for 

metals  is  proceeding  in  every  corner  of  the 

globe.  A  silver-lead  discovery  is  made  in  the 

Argentine,  gold  is  found  in  the  Congo  Free 

State,  lodes  of  precious  metal  are  uncovered 

in  Ontario,  a  huge  deposit  of  silver,  lead,  zinc, 

and  copper  is  disclosed  in  Burma,  fresh  pla- 
cers are  announced  from  Alaska.  The  law  of 

supply  and  demand  is  not  atrophied.  Modern 

civilization  craves  metals  for  manifold  use  ;  it 

must  have  them  at  any  price.  If  speculation 

on  the  exchanges  ceases  to  stimulate  the 

search  for  metals  as  a  preliminary  to  dealings 

in  scrip,  then  the  persistent  demands  of  world- 

wide industry  will  cause  the  price  of  metals 

to  rise  to  a  point  where  the  production  of 

them  becomes  increasingly  profitable  without 

regard  to  the  collateral  gain  incidental  to 

share-dealing.  Similarly,  betting  is  linked 

with  horse-racing  ;  but  behind  both  the  gam- 

ble and  the  pastime  is  the  necessity  for  breed- 

ing horses  as  a  means  of  power  applicable  to 

the  requirements  of  human  life.  The  breed- 

ing of  fine  horses  may  be  stimulated  by  the 

incidental  sport  and  gain  to  be  derived  from 

racing ;  so  also  the  winning  of  metals  for 

daily  use  may  receive  a  fillip  from  the  fact 

that  such  exploitation  can  be  rendered  in- 

creasingly and  more  quickly  profitable  by  the 

speculation  in  shares  incidental  to  joint-stock 

company-ownership.  But  the  share-market 

is  not  the  prime  motive  nor  even  the  main 

support  of  the  mining  industry  ;  that  has  its 
foundation  in  the  necessities  of  civilization. 

Those  necessities  were  never  more  insistent 

than  they  are  now  ;  even  wars  and  the  rum- 

ours of  wars  cannot  more  than  check  the  de- 

mand for  metals  ;  and  that  demand  if  checked 

for  a  while  must  gather  a  cumulative  force 

that  will  give  fresh  life  to  the  basic  industry 
of  mining. 



ROYAL  SCHOOL  OF  MINES 

The  Association. — A  meeting  of  old  stu- 

dents of  the  Royal  School  of  Mines  was  held 

at  the  United  Service  Club,  Calcutta,  on 

August  18,  1913,  to  discuss  the  formation  of 

the  Royal  School  of  Mines  Old  Students'  As- 
sociation. There  were  present  Messrs.  H.  G. 

Graves,  K.  A.  K.  Hallowes,  H.  C.  Jones, 

J.  J.  A.  Page,  A.  L.  Shrager,  H.  Walker,  and 

Lt.-Col.  F.  C.  Hughes. 

Lt.-Col.  Hughes  was  elected  to  the  chair, 

and  Mr,  H.  C.  Jones  as  recorder  of  the 

meeting. 

Mr.  Frank  Merricks'  letter  of  July  11  an- 
nouncing the  formation  of  the  R.S.M.  Old 

Students'  Association,  and  the  report  of  the 
meeting  held  in  London  on  July  22  to  inaugu- 

rate the  Association  were  read  and  discussed. 

All  present  agreed  to  become  members,  and 

to  subscribe  two  or  more  years'  subscriptions 
in  advance. 

Mr.  Gordon  Duflf,  who  was  unable  to  be 

present,  wrote  expressing  his  pleasure  at  the 

formation  of  the  Association,  and  desired  to 

have  his  name  put  down  as  a  life- member. 

The  following  subscriptions  were  promised  : 

H.  G.  Graves,  five  guineas  as  a  donation,  and 

ten  years'  subscriptions  in  advance,  Lt.-Col. 
F.  C.  Hughes,  H.  Walker,  J.  J.  A.  Page, 

K.  A.  K.  Hallowes,  and  H.  C.  Jones  each  two 

years'  subscriptions  in  advance,  and  A.  L. 

Shrager,  five  years'  subscriptions  in  advance. 
The  following  suggestions  were  adopted, 

and  are  to  be  forwarded  to  the  Committee  at 

home  for  consideration  : 

1.  That  whenever  possible,  notices  of  elec- 

tions and  other  important  mattersshould 

be  communicated  to  foreign  members 

in  sufficient  time  to  give  them  an  op- 

portunity to  express  their  views. 

2.  That  if  jiossible,  a  room  or  address  in 

London  should  be  arranged  for,  where 

foreign   members   of   the  Association 

could  meet  or  communicate  with  other 

members,    or   at    any    rate    meet    the 

Honorary  Secretary  or  other  members 
of  the  Committee  of  the  Association. 

Coaching. — Touching  this  hotly  debated 

subject,  we  referred  in  our  last  issue  to  the 

junior  staff  as  being    "  both    inefficient   and 

underpaid."     It  is  inefficient  largely  because 
it  is  underpaid,  and  also  because  it  is  under- 

manned.   But  this  must  not  be  taken  to  mean 

that  all  the  junior  staff  is  inefficient,  for  any 

cause;   on  the  contrary,  the  junior  staff  in- 
cludes several  instructors  without  whom  the 

School  would  be  poor  indeed.  We  acknowledge 

the  good  work  they  are  doing,  and  urge  the 

authorities  to  recognize  the  further  fact  that 

without  the  aid  of  such  efficient  assistants  the 

professors,  however  eminent  or  learned,  can- 
not make  much  headway. 

On  another  page  we  publish  a  letter  from 

Mr.  F.  C.  Goodwin.  This  states  the  other 

side  of  the  case. 

Mining  Class. — We  understand  that  an 

effort  is  being  made  to  co-operate  with  the 

Camborne  School  in  the  opportunities  afforded 

for  instruction  at  the  King  Edward  tin  mine, 

which  is  near  Camborne,  and  under  the  charge 

of  Mr.  J .  C.  Shepherd.  During  J  uly  and  Aug- 

ust a  party  of  six  R.S.M.  students  was  afforded 

the  chance  to  learn  something  about  typical 

underground  work,  such  as  driving,  stoping, 

and  timbering.  During  the  process  of  the  ex- 

periment, visits  of  inspection  were  made  by 

Prof.  Frecheville  and  Mr.  S.  J.  Truscott. 

While  the  commercial  element  may  be  lacking 

in  such  mine-work  as  this,  it  affords  an  oppor- 

tunity for  giving  first-year  students  an  insight 

into  the  meaning  of  mining  terms  and  opera- 

tions, enabling  them  thereby  better  to  assimi- 
late the  instruction  of  the  lecture-room. 
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SPECIAL  CORRESPONDENCE 

News  from   our  own  Correspondents  at  the  principal  mining  centres. 

LIMA. 

Borax.  —  Of  the  non-metallic  minerals  of 
Peru  that  are  of  economic  value,  borax  is  likely 
to  become  of  considerable  importance  through 
the  operations  of  the  Borax  Consolidated  in 
the  department  of  Arequipa.  Due  chiefly  to 
lack  of  transport  facilities  the  yearly  produc- 

tion has  been  falling  off ;  in  1911  over  1923 
metric  tons  were  exported,  while  the  output 
for  1912  is  stated  to  have  been  1475  tons. 

The  extensive  deposits  controlled  by  the  com- 
pany are  to  be  exploited  actively  in  a  short 

time,  in  view  of  the  recent  concession  granted 
by  the  Government.    The  Borax  Consolidated 

Guano. — While  a  declining  industry,  due 
to  heavy  exportation  in  past  years  and  the 
reckless  manner  in  which  extraction  had 
been  carried  on,  the  guano  deposits  continue 
to  be  a  profitable  business.  The  Compaiiia 
Administradora  del  Guano  Limitada,  a  local 
company,  which  has  been  in  operation  for  four 
years,  shows  in  its  last  report  a  total  profit  of 
iri3,980,  resulting  from  the  sale  of  24,350  tons 

of  high-grade  guano  (9*18%  nitrogen).  The 
Peruvian  consumers  require  at  least  40,000 
tons  annually,  which  tonnage  has  not  been  at- 

tained by  the  company  although  the  last 
annual  report  indicates  a  demand  of  105,771 

MOROCOCHA  :    NATIVWAD  AND  SAN  FRANCISCO  SHAFTS. 

Ltd.  agrees  to  build  a  railway  from  the  borax 
fields  to  the  city  of  Arequipa,  and  erect  calcin- 

ing furnaces  either  in  the  city  mentioned  or 
on  the  property.  The  company  will  not  be 
levied  taxes  for  18  years,  commencing  from 
the  date  it  begins  to  export  at  the  rate  of 
20,000  tons  of  calcined  borax.  The  railroad, 
or,  if  not  feasible,  an  aerial  tramway,  is  to  be 
used  ;  it  will  be  about  42  kilometres  long,  and 
at  least  ̂ 200,000  must  be  spent  in  the  con- 

struction of  it  and  of  the  calcining  plant,  which 
latter  must  be  of  sufficient  capacity  to  handle 
at  least  40,000  tons  annually.  The  conces- 

sion conveys  other  '  grants  '  of  minor  import- ance. 

tons ;  the  directors  state  their  belief  that  the 
increased  demand  is  due  principally  to  the  de- 

sire of  the  various  users  of  the  fertilizer  to 
secure  a  full  supply  by  ordering  more  than  they 
require,  knowing  that  only  a  portion  of  the 
order  can  be  filled.  On  a  paid-up  capital  of 

;^7500  a  dividend  of  £"900  was  paid  last  year. The  Peruvian  Corporation  is  stated  to  ship 
nearly  80,000  tons  annually,  but  during  the 
recent  months  some  difficulties  were  encoun- 

tered through  the  Government  restricting  their 

production. 
CoaL — The  coalfields  of  Peru  have  often 

been  brought  forward  to  attract  capital  in  view 

of  the  increasing  demand  for  coal  on  the  \A'est 
179 
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Coast.    It  has  been  stated  that  about  1 ,500,000 
tons    is    consumed    annually,    of   which    the 
greater  proportion  is  imported.     The  opening 
of  the   Panama   Canal   will   tend  to  increase 
consumption    by    reason    of    the    additional 
steamers  that  will  handle  freights.     Up  to  the 
present  no  coal  from  the  interior  has  found  its 
way  to  the  Peruvian  coast,  on  account  of  the 
lack  of  transport  or  high  freight  tariffs  where 
railroads  exist.     The    Peruvian    Corporation 
has  recently  reduced  its  tariff  from  5  centavos 

to  3h  centavos  per  kilometre-ton.     A  recent 
Government  decree  has  withdrawn  the  Jatun- 

huasi  coalfields  from  '  denouncement.'     This 
district  covers  seams  of  good  bituminous  coal 

that  makes  excellent  coke  ;  it  has  been  opened- 
up  superficially  and  small  shipments  of  coke 
have  been  made.     The  nearest  railroad  (Cen- 

tral Railway  of  Peru),  is  about  42  miles  dis- 
tant.    At  present  a  preliminary  survey  for  an 

aerial  tram-line  (capacity  40  tons  per  hour  and 
about  24  miles  lorjg)  to  connect  with  a  railroad 
point  is  under  way,  partly  for  account  of  the 
Government,  ia  view  of  the  recent  examina- 

tion of  the  district.     The  coal  will  be  coked 
and  used  at  the  Casapalca  smelter,  the  Backus 

lV:  Johnston  Co.  having   entered  into  an  ar- 
rangement with  the  Government,  a  lower  cost 

and  more  regular  supply  being  the  incentive. 
The  successful  exploitation  of  this  coal  will 

naturally  stimulate  interest  in  other  fields,  un- 
fortunately not  so  favourably  located  as  re- 

gards communication  with  the  coast.     This  is 

along  the  lines  of  the  bill  presented  to  Con- 
gress for  the  formation  of  a  large  company  to 

explore  the  coalfields  with  the  assistance  of 

the  Government.     The  Cerro  de  Pasco  Co's. 
coal  mines  produced  299,800  tons  (metric)  in 
1911,  this  being  used  either  as  fuel  or  washed 
and  coked.     The  total  output  given  for  Peru 
during    the  same    period    was    324,000    tons 

(metric),  so  that  the  production  of  other  dis- 
tricts is  a  negligible   figure.      For  1912  the 

company's  output  is  given  as   268,000  tons. 
The    value  of    the    coal    produced   has  been 
stated  as  ̂ 194,155  (see  the  ICstadistica  Minera 
del  Peru  en  1911),  and  the  value  of  the  coal 
and  coke  imported,  83,102  tons,  is  given  as 

^166,203. 
The  coalfields  (anthracite)  near  Iluallanca 

are  to  be  explored  now  that  the  concession  of 

a  railroad,  from  the  port  of  Supe  to  that  dis- 
trict has  been  granted  and  foreign  capital  in- 

terested in  the  project.  The  Oyon  region, 
which  has  occasionally  furnished  coke  for  the 
Huauraucaca  smelter,  near  Cerro  de  Pasco, 
is  likely  to  be  rea(  lied  by  a  railroad  from 
Sayan,    the  present   terminus  of   the   North 

Western  Railroad,  locally  called  the  Ancon- 
Huacho  line.  This  coal  is  bituminous  and 

makes  good  coke. 
Oil. — In  my  last  letter,  mention  was  made 

of  the  petroleum  output  for  1912,  "about 
250,000  metric  tons."  This  figure  is  too  high 
according  to  the  British  Minister's  report, 
which  states  214,947  metric  tons.  The  fifth 
annual  report  of  the  LobitosOil  Fields,  Ltd., 
was  made  on  May  27  in  London.  The  most 
interesting  features  were  the  declaration  of  the 

company's  first  dividend  at  10%  less  income 
tax  (^37,664),  and  the  formation  of  a  reserve 
fund,  the  sum  of  ̂ 10,000  having  been  set 
aside.  The  production  for  1912  was  78,273 
tons  from  105  producing  wells,  the  tonnage 
increase  over  1911  being  26,101  tons;  41,686 
ft.  was  drilled  in  1912  against  28,166  ft.  in 
1911.  The  prospects  for  1913  appear  to  be 

an  improvement  over  1912,  as  regards  produc- 
tion, better  prices,  and  opening-up  new  ground. 

The  examination  of  oil-ground  near  Chimbote 
has  not  shown  the  results  expected,  but  drill- 

ing may  be  done. 

Gold. — The  "apparently  wonderful  gold 
deposit,"  mentioned  in  my  last  letter,  has  not 
proved  to  be  what  was  so  optimistically  ex- 

pected. The  average  of  $6  gold  per  cubic 

yard  has  not  been  confirmed  by  the  examina- 

tion made  after  ̂ ^14,000  had  been  paid  for  the 
property.  Recent  sampling  showed  an  aver- 
sge  of  40  cents  per  cu.  yd.,  taken  from  the 
aame  tunnels  and  pits  as  the  first  previous 
samplings,  no  new  work  having  been  done. 
The  difference  in  the  gold  contents  quoted  has 
been  due  to  assaying  the  screened  samples 
(through  8  mesh)  on  the  property  as  compared 
to  sending  samples  through  the  mail.  It  has 
been  stated  that  gold  chloride  and  shavings 
were  used  to  give  the  high  results,  although 
there  exist  small  patches  where  high  pannings 
were  obtained,  but  such  spots  are  of  minor 
importance.  It  appears  that  although  the 

first  pannings  showed  no  'colour'  the  latter 
high  assays  (of  tlie  pannings)  were  attributed 

to  the  gold  possibly  occurring  in  some  un- 

known combination,  other  than  'free.'  It  was known  early  in  the  sampling  that  the  coarse 
gravel  contained  no  gold,  hence  only  the 

screened  material  was  assayed,  .\bout  ̂ '1 6,000 
was  spent  by  the  Ambo  Gold  Mines  Co.  ;and 
^1000,  on  adjoining  property,  by  the  Iluanuco 
Gold  Mines  Syndicate,  a  local  company.  If 
the  Amazon  Pacific  Railroad  is  built  there 

may  be  hopes  of  doing  something  with  the  de- 
posit, despite  the  unfortunate  boom  due  to 

generous  '  salting.' Copper.     The  Cerro  de  Pasco  smelter  is 
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operating  only  on  40%  capacity,  producing 
3,500,000  pounds  of  copper  monthly.  Lack 
of  coke  is  a  serious  draw- back  to  a  larger  out- 

put. The  Dvvight- Lloyd  sintering  experi- 
ments have  proved  successful  and  five  addi- 
tional 50- ton  sinterers  will  soon  be  installed. 

It  has  been  found  practicable  to  sinter  60  tons 
of  fine  per  24  hours  without  the  addition  of 
lime.  In  the  Morococha  district  operations 
have  been  handicapped  from  lack  of  labour. 
The  miners  are  gradually  returning  from  their 
annual  harvesting,  so  that  activities  should  be 
in  full  swing  by  the  close  of  August.  The 
San  Francisco  shaft  of  the  Morococha  Min- 

ing Company,  which  consists  of  two  hoisting 

will  be  mined.  The  Central  Railroad  of  Peru 

is  arranging  to  facilitate  handling  ore  by  in- 
stalling a  yard  above  Anticona  (at  an  altitude 

of  16,600  ft.  above  sea-level),  so  that  direct 
ore-trains,  either  for  Casapalca  or  Cerro  de 
Pasco,  can  be  made  up  advantageously  and 
lessen  transport  difficulties. 

The  new  hydro-electric  plant  of  the  Backus 
&  Johnston  Co.,  below  Casapalca,  is  expected 
to  be  in  operation  by  the  middle  of  August, 
although  it  will  not  be  in  full  swing  until 
several  months  thereafter.  A  transmission 

line  will  be  run  to  Morococha,  so  that  the  com- 

pany's mines  will  be  able  to  use  electric  power 
to  replace  the  more  expensive   coal-burning 

CASAPALCA   SMELTER,  as  seen  from   the  train. 

compartments  and  a  pump  and  manway,  will 
be  sunk  350  ft.,  that  is,  to  the  500-ft.  level,  at 
which  point  the  Carlos  Reynaldo  cross-cut 
will  be  intersected.  The  property  has  not 
been  developed  as  extensively  as  the  adjoin- 

ing Natividad  mine ;  it  covers  nine  veins,  of 
which  three  are  said  to  carry  profitable  ore. 
The  Natividad  shaft  will  be  sunk  an  addi- 

tional 3  feet  (to  the  800-ft.  level)  as  soon  as 
the  labour  situation  has  improved.  Ample 
pumping  arrangements  have  been  provided  in 

the  two  1000-gal.  'sinkers'  already  installed; 
the  shaft  will  have  two  hoisting  compartments, 
with  pump  and  manway,  below  the  500-ft. 
level  ;  the  enlarged  section  will  be  carried  to 

the  surface  at  a  later  date.  At  present  ex- 
ploitation is  being  done  at  200,  300,  400  ft., 

and  in  a  small  way  from  the  500-ft.  level.  A 
contract  has  been  made  with  an  adjoining  pro- 

perty whereby  two  of  the  Natividad  veins 
(three  have  been  exploited  up  to  the  present) 

plants.  Meanwhile  oil-burners  are  to  be  used 
at  the  Natividad  shaft,  decreasing  the  coal 
consumption.  The  two  96  by  150  in.  barrel- 
converters  at  Casapalca  are  almost  installed 
and  are  expected  to  produce  15  tons  of  copper 
each  per  12  hours;  for  the  present  one  con- 
^'erter  will  be  run  on  a  12-hour  shift  until 
both  blast-furnaces  are  in  operation.  The  old 
water-jacket,  which  has  done  exceptionally 
good  work,  will  be  soon  shut-down  to  permit 
changing  the  top  and  to  make  flue- connections, 
a  matter  of  three  to  four  weeks.  The  com- 

pany has  lately  acquired  a  lime  quarry,  about 
60  kilometres  by  rail  in  the  direction  of  Oroya, 
but  recent  work  has  shown  the  cres  to  be  self- 
fluxing,  so  that  little  lime  has  been  required. 

The  operations  of  the  Sociedad  Cuivre  de 
Huaron,  near  Hualliday,  are  proceeding  slow- 

ly. It  is  stated  that  nearly  100,000  tons  of 
12%  copper  ore  are  blocked  out.  The  erection 
of  a  smelter  is  under  advisement. 
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The  Huallance  copper  mines  have  been  op- 
tioned by  the  concessionaires  of  the  railroad 

already  mentioned.  The  mines  have  been 

producers  for  some  years,  shipping  high-grade 
copper-silver  ores  and  lixiviating  the  low- 
grade  mineral.  The  ores  occur  in  bunches  in 
quartzite  and  slate. 

Ferrobamba  has  not  been  actively  develop- 
ed for  almost  a  year.  Advices  from  Arequipa 

indicate  that  all  work  has  been  stopped,  but 
word  from  London  states  that  provided  the 
treatment  problem  is  solved,  activities  will  be 
continued  ;  it  appears  that  experimental  tests 
have  been  made,  including  direct  smelting  and 
flotation. 

Lead. —  Lead  mining  is  likely  to  be  active 
in  view  of  the  high  price  of  the  metal.  The 
Yanamina  Mining  Co.,  operating  at  Vinchos, 
near  Cerro  de  Pasco,  will  soon  erect  a  furnace 

to  treat  20  tons  of  silver-lead  ores  per  day. 
The  company  controls  mines  and  extensive 
dumps,  also  coal  properties. 

MELBOURNE. 

Gold  Mining  in  Victoria. — It  is  not  often 
that  a  great  newspaper  is  found  decrying  one 
of  the  most  important  industries,  but  this  has 
been  seen  in  Victoria,  where  one  of  the  dailies 

has  thought  fit  to  advise  the  State  to  shut- 
down on  the  gold-mining  industry.  The  Age 

has  never  been  very  kindly  disposed  to  mining 
even  when  it  knew  that  many  of  the  iron 
foundries,  for  which  it  claimed  the  protection 
of  a  heavy  tariff,  could  have  no  existence  if 
the  mines  ceased  to  become  their  customers. 

Anyway,  the  whole  point  has  been  raised 

whether  the  gold-mining  industry  is  practi- 
cally moribund.  Unfortunately,  there  is  too 

much  truth  in  the  statement,  judging  from  the 

appearance  of  affairs  to-day.  The  returns  for 
Victoria  can  be  set  out  as  follows  : 
Period  ()z. 

1851  to  1900   64,346,612 
1905        810,050 
1906        834,775 
1907        754,270 
1908        721,220 
1909        702,221 
1910        609,998 
1911        542,074 
1912        500,000 

In  1903  dividends  amounted  to  over  ̂ "600,000, whereas  now  they  have  fallen  by  fully  50%. 
Therefore,  not  only  has  work  become  less 
profitable,  but  people  have  got  tired  of  paying 
money  into  mines  where  the  chance  of  getting 
a  return  is  somewhat  remote.  Added  to  this, 
the  cost  of  labour  has  gone  up  tremendously, 

due,  first  of  all,  to  the  higher  wage  that  has 

to  be  paid,  and  next  to  the  deliberate  ineffi- 
ciency of  the  worker  himself.     The  miner  is 

led  by  the  labour  agitator,  who,  like  his  pro- 
totype, the  walking  delegate   of  the   United 

States,  believes  in  as  little  work  and  as  much 
pay  as  can  be  extracted  from  the  employer. 
The   contract    system    has    now    practically 

ceased  to  exist  in  \'ictoria ;   no  single  com- 
pany appears  inclined  to  fight  for  the  intro- 

duction of  that  system,  and  so  calls  are  heavy 
and  results  disappointmg.      At  present,   the 
once  famous  Ballarat  district  is  a  mere  shadow 
of  its  former  self,  though  there  are  in  East 
Ballarat  huge  lodes  that  ought  to  pay  well,  if 
worked  on  a  proper  scale  and  with  adequate 

capital.  The  '  deep  leads  '  languish,  what  with 
low  results,  high  costs,  and  the  chicanery  prac- 

tised by  some  of  the  leaders  of  that  branch  of 
the  industry.      Bendigo  has  plenty  of  scope 

for  capital,  but  public  support  is  being  with- 
held because  of  the  devious  methods  of  the 

sharedealer  at  that  centre.     He  is  too  close 

to  the  mines  and  too  friendly  with  the  man- 
agers for  the  outsider  to  get  a  square  deal.  So 

capital  is  shy,  and  local  people  don't  like  it. Still  this  does  not  say  that  Victorian  mining 
is  played  out.  There  are  plenty  of  deep  leads 
to  be  explored  and  to  be  exploited.     There  is 
a  big  region  in  the  mountainous  country  of 
southeastern  Victoria  to  be  explored.      But 
men  with  cleaner  methods  will  have  to  take 

the  lead,  and  the  State  will  have  to  agree  to 
aid,  by  assisting  in  boring  for  the  deep  leads 
and  in  helping  the  prospector  to  get  into  the 
mountain  recesses.  Still,  as  it  is  now  accepted 
that  the  superficial  deposits  are  worked  out, 
that  in  the  Ballarat  district  1000  ft.  in  depth 
pretty  well  sees  the  limit  of  profitable  ore,  and 
that  Bendigo  ceases  to  search  for  gold  below 
3500  ft.  because  of  the  poverty  of  the  ore  at 
that  depth,  it  is  certain  that  diminished  returns 
from  the  industry  are  inevitable  unless  deep- 
lead  mining  can  be  made  cheaper  and  more 
honesty  is   infused  into  the  management  of 
both  quartz  and  alluvial  properties. 

Queensland.  —  The  strike  in  the  copper 
region  in  North  Queensland  is  at  an  end,  and 
the  mines  have  been  permitted  to  resume  work. 

The  fight  here,  too,  was  over  the  contract  sys- 
tem, and  as  the  companies  co-operated,  they 

were  enabled  to  put  up  a  fairly  strong  front. 
A  hand  in  the  deal  was  taken  by  the  Queens- 

land authorities,  who  called  a  compulsory  con- 
ference that  ended  in  a  reasonable  working 

agreement  beijig  reached.  Still,  a  good  deal 
of  loss  has  been  entailed,  and  it  is  almost  cer- 

tain that  it  will  be  some  time  before  the  com- 
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panics  succeed  in  manning  the  claims  to  their 
old  strength.  During  the  term  of  partial  idle- 

ness, a  lot  of  repairing  and  development  work 
was  done  with  the  labour  available,  so  that 
the  mines  will  resume  smelting  in  a  better 
position  than  many  folk  thought  possible.  No 
new  discoveries  of  importance  have  been 
made,  but  some  of  the  outside  claims  are 
opening  up  good  bodies  of  ore.  The  railway 
to  the  Mount  Cuthbert  group  from  Cloncurry 
should  be  finished  by  the  State  in  about  nine 
months.  Then  that  block  of  mines  ought  to 
assume  proper  form,  as  all  they  need  is  com- 

munication and  cheap  freight.  Beyond  these 
lies  the  Mount  Oxide  mine,  whose  prospects 
now  tremble  in  the  financial  balance.  An 

option  over  it  was  secured  by  a  London  group, 
with  the  Consolidated  Gold  Fields  as  the  cen- 

tral figure,  but  on  July  31  the  news  was  con- 
veyed to  the  Sydney  owners  that  London  did 

not  want  the  property  except  on  better  terms 

than  having  to  put  up  /"l 50,000  working  capi- 
tal and  having  to  give  200,000  paid-up  shares 

out  of  a  company  of  ;^475,000.  The  Sydney 
people  would  not  concede  the  terms  asked, 
and  so  there  has  been  a  bustle  to  get  fresh 
capital.  As  a  matter  of  fact,  Mr.  Gerald 
Williams  reports  that  the  mine  has  improved 
out  of  sight  since  he  took  it  in  hand.  He 

gives  the  reserves  as  50,000  tons  of  24%  cop- 
per ore,  and  60,000  tons  of  10%  ore,  most  of 

which  is  proved.  To  Australians  the  real 
trouble  with  the  property  is  that  it  lies  75 
miles  distant  from  Mount  Cuthbert,  and  that 
a  large  sum  may  have  to  be  spent  to  provide 
cheap  transport,  but  if  the  present  company 
could  do  it  the  best  policy  it  could  adopt  would 
be  to  cut  out  all  proposals  for  outside  capital, 
open  up  another  level  below  300  ft.  to  find 
out  if  the  copper  glance  lives  down,  and  then 
arrange  for  its  smelting  plant. 

Great  Cobar. — Mr.  Pellew- Harvey,  one 
of  the  directors  of  the  Great  Cobar,  has  been 
spending  some  time  on  the  property.  His 
coming  was  as  quiet  as  that  of  a  mouse.  His 
doings  as  secret  as  those  of  the  sand  mole  of 
the  Australian  desert.  What  he  thought  of 
the  mine  was  not  known  till  shares  jumped, 
and  then  came  the  news  that  a  good  report 
had  been  dispatched  to  the  directors.  On  this 

side  of  the  world  Mr.  Pellew-Harvey's  doings 
have  been  followed  most  intently.  What  has 
leaked  out  is  that  he  has  in  his  eye  the  re- 

organization of  the  staff".  Word  has  gone 
round  that  the  copper  contents  of  the  ore  in 
the  bottom  of  the  mine  have  improved,  and 
that  the  returns,  with  the  aid  of  the  flotation 
process,   are  on  the  mend.     How  far  these 

rumours  will  be  verified  will  be  seen  when 

Mr.  Pellew-Harvey's  report  finds  the  light, 
but  it  must  be  confessed  that  people  on  this  side 
do  not  build  much  on  the  optimistic  expecta- 

tions. The  mine  is  being  got  into  better  trim 
underground,  and  it  is  certain  now  that  the 
reports  respecting  the  creep  were  exaggerated. 

The  Broken  Hill  district  is  demonstrating 

its  position  as  the  main-stay  of  Australian 
metal  mining.  The  next  three  months  promise 
to  see  important  developments.  In  metal- 

lurgical science  such  progress  is  being  made 
with  the  processes  for  the  selective  flotation 
of  lead  and  zinc  sulphides  in  the  slime  from 
the  mills  that  some  of  the  big  mines  have  de- 

cided to  build  plants  for  that  purpose.  In  this 
connection  it  is  understood  that  the  Minerals 
Separation  Co.  after  all  has  bought  the  Lyster 
process,  so  that  it  now  is  the  proprietor  of 
both  the  Lyster  and  the  Owen  processes,  leav- 

ing the  Bradford  process  in  the  hands  of  its 
owners.  As  the  Minerals  Separation  and  the 

Amalgamated  Zinc  companies  co  -  operate 
over  these  processes,  the  outside  world  will 
have  to  pay  royalty  to  either  the  one  or  the 
other.  Developments  at  the  South  mine  show 
that  a  distinct  ore-shoot  lies  west  of  the  main 
lode.  At  the  Block  10,  the  continuation  of 
the  orebody  cut  by  the  Sulphide  Corporation 
on  the  boundary  of  the  two  mines  has  been 
met,  so  it  is  now  alleged  that  at  least  32s.  6d. 
per  share  is  in  sight.  At  the  north  end  of  the 
field,  the  British  company  at  1100  ft.  is  now 
driving  to  prove  the  downward  continuation 

of  the  ore  being  developed  near  Thompson's 
shaft,  and  at  the  North  mine  the  lode  should 
be  cut  before  this  letter  reaches  London.  The 

half-yearly  dividends  of  the  South  and  North 
companies  are  expected  any  day,  and  with 
their  financial  position  so  strong,  the  late  rate 

of  6s.  and  2s.  respectively  ought  to  be  main- 
tained, despite  the  fall  in  the  price  of  zinc. 

TORONTO. 

Porcupine. — The  work  of  enlarging  the 
Dome  mill  for  the  addition  of  40  stamps  is 
well  under  way.  All  the  required  machinery 
has  been  ordered,  and  it  is  anticipated  that  the 
additional  battery  will  be  in  operation  early  in 
1914,  increasing  the  capacity  from  370  tons  to 
650  tons  per  day.  An  innovation  will  be  in- 

troduced in  the  process  of  ore  treatment :  in 
place  of  all  residue  from  the  mill  being  passed 
to  the  slime  treatment,  six  sand-leaching  vats 
will  be  added,  to  classify  the  sand  and  slime. 
The  last  four-weekly  statement  of  the  Hollin- 
ger,  covering  the  period  ending  July  15,  was 
of  a  highly  satisfactory  character,  showing  a 
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profit  of  $129,146.  The  total  profit  from  Janu- 
ary 1  to  July  15  was  8851,667,  or  at  the  rate 

of  48%  per  annum  on  the  outstanding  capital. 
A  total  of  10,056  tons  of  ore  was  treated  during 
the  4- weeks  period,  the  average  value  being 
$1970  per  ton.  The  extraction  had  increased 

from  95  to  96'5%.  Work  has  been  started  on 
No.  44  vein,  which  was  not  included  in  the 
estimate  of  ore  reserves.  It  has  been  trench- 

ed for  about  80  ft.  upon  the  surface,  and 
sampling  shows  an  average  gold  content  of 
about  $60  per  ton  over  a  width  of  15  in. 
Since  the  statement  was  given  out.  No.  1 
vein,  which  had  dipped  out  of  a  winze  put 
down  from  the  300-ft.  level  for  125  ft.,  has 

been  picked  up  by  cross-cutting  on  the  425-ft. 
level,  where  it  appears  as  good  as  on  the  upper 
levels.  The  Mclntyre  has  struck  the  vein  in 

No.  5  shaft,  45  ft.  below  the  200-ft.  level. 
The  ore  from  this  working  will  be  taken  to  the 
new  mill  by  an  aerial  tramway  to  be  built 
across  the  lake.  A  bond  issue  of  .S250,000 

has  been  arranged  to  provide  funds  for  meet- 
ing indebtedness  and  paying  for  the  enlarge- 

ment of  the  mill.  On  August  25  the  share- 
holders of  the  Dome  Lake  ratified  the  in- 

crease of  the  capitalization  from  $500,000  to 
$750,000,  but  for  the  present  withheld  their 
consent  to  a  proposal  to  issue  8100,000  of  the 
additional  shares  at  a  heavy  discount.  Con- 

siderable dissatisfaction  with  the  management 
was  expressed  and  more  complete  information 
concerning  the  condition  of  the  mine  demand- 

ed. Negotiations  are  pending  for  the  sale  of 

the  HoUinger  Reserve  properties  to  the  Lewi- 
sohn  interests  of  New  York,  but  details  as  to 
the  terms  have  not  been  fully  settled.  The 

Hughes  is  sinking  to  the  400-ft.  level,  the 
drifts  at  300  ft.  showing  satisfactory  results. 
If  the  showing  continues  good  at  the  greater 
depth,  the  company  will  proceed  with  the 
erection  of  a  mill. 

Kirkland  Lake.  -The  Foster  properties 
have  been  taken  over  by  the  Tough  Oakes 
Gold  Mines,  with  an  authorized  capital  of 
$3,000,000,  the  principal  officials  being  Clem- 

ent A.  Foster,  president  and  managing  direc- 
tor ;  Harry  Oakes,  vice  president :  and  hldwin 

\V.  Kearney,  secretary-treasurer.  It  is  pro- 
posed to  raise  $200,000  by  the  sale  of  stock 

to  finance  the  construction  of  a  larger  mill  and 

continued  development.  The  total  gold  pro- 
duction to  date  amounts  to  $46,747,  in  addi- 

tion to  which  the  ore  contained  silver  to  the 
value  of  $2060.  The  average  gold  content  of 

the  104  tons  treated  was  23"37  oz.  At  the 
TeckHuKhes,  the  vem,  which  has  been  cut 
at  the  100- ft.  level,  shows  as  well  as  on  the 

surface,  carrying  14  in.  of  high-grade  ore  with 
considerable  free  gold.  A  winze  is  being  put 
down  to  the  200- ft.  level.  The  Right  of  Way, 
of  Cobalt,  has  taken  an  option  on  the  Flynn 
claims,  seven  in  number,  lying  south  of  the 

Tough-Oakes. 
Cobalt. — Public  confidence  has  been  con- 

siderably weakened  by  the  circumstances  con- 
nected with  the  passing  of  the  usual  monthly 

bonus  by  the  Crown  Reserve.  Payments  by 
this  company  have  for  some  time  been  on  a 
60%  basis,  a  bonus  of  3%  being  given  with  the 
regular  2%  monthly  dividend.  Some  weeks 

ago  heavy  liquidations  began  without  any  ap- 
parent reason,  large  blocks  of  the  stock  being 

thrown  on  the  market  for  anything  they  would 
bring.  The  price,  of  course,  began  falling, 
and  the  shares,  which  five  months  ago  had 
reached  the  record  price  of  $4,  dropped  to  a 
little  more  than  half  that  figure.  The  true 

inwardness  of  the  slump  was  not  revealed  un- 
til the  meeting  of  the  directors  on  August  li, 

when  it  was  announced  that  on  account  of  di- 
minished ore  reserves  and  the  pinching  out  of 

the  Carson  vein,  it  had  been  decided  to  discon- 
tinue the  bonus.  The  directors  denied  having 

availed  themselves  of  inside  information  or 

disposed  of  any  of  their  holdings,  but  the  fact 

remains  that  a  knowledge  of  the  actual  condi- 
tion of  the  mine  must  have  leaked  out  some- 
how, and  been  utilized  by  large  holders  of  the 

stock.  The  incident  has  acted  as  a  damper 
on  a  market  already  depressed,  and  latterly 
transactions  have  been  very  limited.  The 
Beaver  is  cutting  a  station  for  a  new  level  at 
800  ft.,  which  is  the  deepest  point  attained  in 
the  district.  At  700  ft.  No.  5  vein  shows  4  in. 
of  ore  running  over  3000  oz.  per  ton,  and  a 

cross-cut  is  being  run  to  pick  up  the  vein  at 
the  lower  level.  At  the  Cobalt  Lake  a  plan 
of  operations  has  been  decided  upon  for  the 
exploration  of  an  area  of  several  acres  at  the 
north  end  of  the  property.  The  work  will  be 
done  from  the  old  shaft,  No.  4,  on  the  east 

side  of  the  lake.  The  Nipissing  made  a  re- 
cord shipment  of  bullion  on  August  19,  con- 

sisting of  212  bars  of  silver  containing  a  total 
of  254,400  fine  ounces,  valued  at  $150,096. 

This  was  the  result  of  seven  days'  work  at  the 
high-grade  mill.  The  ore  came  from  a  recent 
rich  discovery  on  the  300- ft.  level,  from  which 
large  quantities  of  ore  are  being  taken.  The 

Cochrane,  which  has  taken  out  some  high- 
grade  ore  at  and  above  the  200-ft.  level,  has 
found  the  ore-shoots  very  short,  and  is  adopt- 

ing a  policy  of  deep  mining.  The  shaft  is  to 
be  put  down  from  200  ft.  to  reach  the  diabase 
formation,  which  in  this  part  of  the  district 
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underlies  the  Keewatin  at  about  600  ft. 

Levels  will  then  be  run  to  tap  the  main  vein. 
The  York-Ontario  has  picked  up  a  rich  ore- 
shoot  from  which  high-grade  ore  is  being 
taken.  The  output  of  La  Rose  for  July  was 
226,626  oz.  The  total  revenue  was  $136,815, 
and  the  profit  $81,413.  The  cash  surplus 
was  $1,418,40+,  and  the  value  of  outstand- 

ing shipments  and  ore  ready  for  shipment 
$299,411. 

Geological  Congress.  —  The  event  of 
August  in  Ontario  was  the  meeting  of  the  12th 
International  Geological  Congress  at  Toronto, 
from  August  7  to  August  14,  the  meeting 
proper  being  preceded  by  a  number  of  excur- 

sions to  the  Canadian  districts  of  most  inter- 
est,   and  followed  by   similar    excursions   of 

J.  F.  Kemp,  Malcolm  Maclaren,  and  Paul 
Knesch,  the  last  being  especially  interesting 
since  Dr.  Knesch  concludes  from  the  micro- 

scopic study  of  the  sulphides  of  copper  that 
bornite  and  chalcocite  are  always  secondary. 

Since  L.  C.  Graton,  in  America,  after  study- 
ing over  500  specimens  has  come  to  the  con- 

clusion that  chalcocite  is  nearly  always  prim- 
ary, the  question  is  obviously  open  for  further 

discussion.  Mr.  W.  H.  Emmons,  who  is  pro- 
fessor at  the  University  of  Minnesota,  has 

done  some  of  the  most  suggestive  of  the  re- 
cent work  on  the  laboratory  study  of  the 

chemistry  of  ore  deposition.  The  discussion 
of  the  classification  of  pre-Cambrian  rocks 
exhibited  the  fact  that  there  exist  as  many 
shades  of  opinion  as  there  are  students  of  the 

which  one  carried  its  members  as  far  as  the 

Yukon.  Nearly  1000  geologists  and  mining 
engineers  were  registered  as  members  of  the 
Congress,  and  over  400  were  in  attendance. 
The  central  theme  of  the  Congress  was  Coal 
Resources,  the  results  of  their  study  by  those 
of  greatest  authority  concerning  each  country 
being  embodied  in  three  quarto  volumes.  But 
little  attention  was  paid  to  this  topic,  however, 
in  the  technical  sessions,  the  afternoon  set 
aside  for  that  purpose  being,  because  of  a  too 
indulgent  chairman,  largely  monopolized  by 
an  enthusiast  whose  remarks  had  little  bearing 
on  the  assigned  topic.  At  the  later  session 
the  speakers  were  restricted  to  a  reasonable 

time  in  the  presentation  of  their  ideas,  and  ex- 
cellent discussions  resulted,  especially  on  the 

persistence  of  ore  in  depth  and  the  classifica- 
tion of  the  pre-Cambrian  rocks.  The  princi- 

pal papers  at  the  former  discussion  were  by 

subject,  but  in  exciting  general  interest  it  was 
the  most  successful  session  of  the  Congress. 
Two  sessions,  or  sometimes  more,  were  held 

,  each  day,  and  a  great  variety  of  subjects,  such 

as  tectonics,  glacial  geology,  etc.,  were  dis- 
cussed. Most  of  the  members  heartily  appreci- 

ated the  opportunities  for  social  intercourse 
afforded  by  the.  Congress.  The  headquarters 
were  at  the  University  of  Toronto,  which  had 

kindly  put  its  dormitories  and  dining-halls  at 
the  disposal  of  the  visitors,  with  the  result 

that  there  was  ample  opportunity  for  the  quad- 
rangle life  that  is  one  of  the  most  valuable 

features  of  University  residence.  The  meet- 
ing finally  closed  with  a  special  convocation 

of  the  University  of  Toronto,  at  which  honor- 
ary degrees  were  conferred  upon  Richard 

Beck,  T.  Chernyschev,  J.  J.  Sederholm,  T.  C. 
Chamberlin,  Willet  G.  Miller,  Pierre  Termier, 
and  A,  Strahan. 
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JOHANNESBURG. 
The  Strike  and  After. — Common-sense 

ultimately  proved  a  stronger  force  than  the 
vaunting  ambition  of  agitators,  and  the  state 
of  tension  came  to  an  end  on  August  1,  when 

the  Trades'  Union  chiefs  capitulated  to  a  firm 
Government    supported    by    public    opinion. 
The  labour  leaders  intoxicated  with  power  had 
threatened  a  general   strike  throughout    the 

country,  as  they  considered  that  their  extrava- 
gant demands  had  not  been  sufficiently  met, 

but  the  Government  at  once  made  elaborate 
arrangements  to  repatriate  every  native  on 
the  mines,  several  thousand  armed  and  mount- 

ed burghers  holding  themselves  in  readiness 

to  proceed  on  escort  duty  at  a  moment's  notice, 
and  the  general  body  of  the  people  on    the 
Rand,  and  indeed  throughout  the  Union,  be- 

gan to  evince  such  unmistakable  signs  of  re- 
sentment against  labour  methods  and  labour 

tyranny,  that  the  strike  magnates,  seeing  that 
their  absurd  methods  of  intimidation  were  use- 

less as  a  means  of  coercing  either  Government 

or  public  or  of  further  misleading  the  work- 
ers, gave  up  their  bluff  and  threw  up  their 

hands.     Thus  the  fear  of  the  closing-down  of 
all  the  mines  for  six  months  and  the  dread  of 

resulting  ruin  are  no  longer  with   us.     The 
workers  are  now  experiencing  a  taste  of  what 
might  have  been.     Owing  to  the  cessation  of 
recruiting,  necessitated  by  the  inadvisability 
of  increasing  the  number  of  natives  on  the 
the  Rand  while  a  grave  crisis  was  pending, 

the  leakage  of  time-expired  indentured  boys 
has  not  been  madegood, and  thousandsof  others, 
who  in  normal  times  would  have  re-engaged, 
were  frightened  out  of  the  country,  with  the 
result  that  a  serious  labour  shortage  now  ex- 

ists, and  is  likely  for  some  time  to  exist,  com- 
pelling in  many  cases,  the  cessation  of  work 

in  portions  of  the  mines,  and  in  all  cases  much 
restriction  of  activity,  with  the  throwing  out 
of  employment  of  many  miners.     Hundreds 
of  these  men  have  shaken  from  oflf  their  feet 

the  dust  of  a  country  where  they  are  not  al- 
lowed to  work  in  peace.      Had  the  Govern- 

ment granted  all  the  demands  of  the  strikers, 
mining  costs  would  have  risen,  at  a  modest 
estmiate,  2s.  6d.  per  ton  crushed,  an  increase 

which  would  lead  to  the  closing-down  of  many 
low-grade  properties,  the  discharge  of  thou- 

sands of  white  workers,  the  infliction  of  great 
loss  on  dependent  trades,  and  the  curtailment 
of  the  wages  bill  to  the  extent  of  ̂ 4,000.000 
or  /TS, 000, 000.     In  South  Africa  mining  is  at 

present  the  one  important  industry,  and  any- 
thing that  hits  it  hits  everybody.     Even  now 

the  liberal   concessions  that  the  Government 

and  the  mine-owners  have  granted,  and  the 
further  ones  they  are  about  to  grant,  will 
cause  a  rise  of  Is.  per  ton  in  working  costs,  an 
amount  not  serious  to  a  rich  mine  but  one 

with  dire  possibilities  for  a  poor  mine.  There 
seems  little  likelihood  of  a  recurrence  of 
trouble  in  the  immediate  future  ;  beyond  that 
it  would  be  unwise  to  attempt  to  foreshadow 
the  course  of  events. 

The  Transvaal  Gold  Mining  Estates  is 
a  company  that  has  come  into  notice  a  good 
deal  of  late,  and  is  considered  to  have  a  bright 
future  before  it.  Its  property  comprises 
numerous  farms  and  claims  scattered  over  the 

mountainous  district  of  Pilgrims  Rest,  in  the 
eastern  Transvaal,  and  it  operates  several 

mines,  one  main  central  and  two  small  outly- 
ing reduction  works.  It  was  in  this  district 

that  diggers  to  the  number  of  close  on  2000 
took  out  ;^500,000of  alluvial  gold  in  the  early 

'seventies,  and  in  the  late  'seventies  the  auri- 
ferous lodes  were  discovered  and  worked. 

These  lodes,  in  the  great  majority  of  cases, 

occur  as  interbedded  ore-sheets,  the  ore  being 
a  loose  dirty  white  honeycombed  quartz  con- 

taining much  soft  ferruginous  matter.  The 
gold  exists  in  a  very  fine  state  of  division  and 
is  rarely,  if  ever,  visible  to  the  naked  eye. 
The  two  principal  lodes  are  named  the  Beta 
and  the  Theta  ;  and  they  lie  in  the  dolomite 
200  ft.  apart.  The  Beta  lode  has  an  average 
thickness  of  10  inches  and  the  Theta  20  in. 

Their  general  dip  is  westward  at  the  gentle 

angle  of  4^,  but  sometimes  a  disturbance  in 
the  strata  will  tilt  them  at  a  steep  angle.  In 
some  of  the  mines  the  enclosing  formation  is 

so  soft  as  to  require  the  use  of  large  quanti- 
ties of  timber ;  in  others,  it  is  hard  and  solid, 

so  that  no  timber  is  needed.  In  the  flat  por- 
tions both  long-wall  and  pillar-and-stall  me- 

thods of  working  are  employed,  and  in  the 
steeply  inclined  places  both  underhand  and 
overhand  stoping  are  practised.  The  lode  is 
taken  out  clean,  an  18-in.  hole  loaded  with  one 

cartridge  being  sufificient  to  loosen  it  and  al- 
low of  its  being  removed  by  the  pick.  It  may 

sound  almost  incredible,  but  flat  stopes  as 

narrow  as  12  in.  have  been  successfully  work- 
ed for  considerable  periods.  During  the  year 

ending  March  31,  1913,  the  company  made  a 
net  working  profit  of  ̂ 277,415,  as  against  one 

of  ̂ '205,104  during  the  previous  year,  and  the dividend  rose  from  27*  to  37^%,  the  highest 
ever  paid.  In  all,  172,759  tons  were  crushed, 
yielding  54s.  4d.  per  ton,  at  a  cost  of  32s.  2d. 

and  a  profit  of  22s.  2d.  per  ton.  The  ore  re- 
serves are  as  given  in  the  table  on  the  next 

page: 



SEPTEMBER,    1913 

187 

Section  Stamps  Tonnage  Dwt. 

Central       60         385,547  14'2 
Vaalhoek      10  40,892  ]0'4 
EJandsdrift       5  30,210  15"0 

When  the  ore  is  highly  pyritic  it  is  trouble- 
some to  treat,  but,  as  a  rule,  little  difficulty  is 

experienced.  At  the  Vaalhoek  mine  the  ore 

is  so  refractory  that  the  consumption  of  cya- 

nide reaches  the  high  figure  of  5'54  lb.  per 
ton  treated.  The  company  has  an  electric 
power  station  on  the  Blyde  river,  20  miles 
from  the  central  works,  in  which  are  installed 
3  turbines  each  capable  of  generating  950 

horse-power.  This  station  cost  £^72, 000,  but 
the  expenditure  has  been  handsomely  justified 

be  not  less  than  15  years  and  it  may  extend 
to  25  years. 

Phthisis  Report. — ^The  interim  report  of 

the  Miners'  Phthisis  Prevention  Committee, 
signed  by  Professor  J.  G.  Lawn  (acting  chair- 

man) and  the  other  members  of  the  committee, 

has  just  been  issued.  It  contains  much  in- 
structive information  concerning  the  amount 

of  dust  in  mine-air,  and  touches  on  a  few  other 
related  matters.  Its  chief  points  are  as  fol- 

lows :  The  dust  found  in  a  miner's  lung  is  ex- 
ceedingly small  in  size,  the  majority  of  the 

particles  being  only  O'OOl  millimetre,  or  less, 
in  diameter.  It  is  this  very  fine  dust  that  is 
responsible   for  the   ravages  of  the   disease. 

AHMED   POLICE   GUARDING    THE   SHAFT   OF   THE   NEW  KLEINFONTEIN   MINE. 

by  the  consistency  of  profit  that  it  has  allow- 
ed. The  issued  capital  is  £60'^,22.5,  and  there 

is  a  debt  of  ;^1 24,000  in  5%  debentures,  now 
redeemable  at  the  rate  of  ;6  15,000  per  annum. 
The  district  is  far  enough  removed  from  the 
Rand  to  render  the  machinations  of  labour 

agitators  inoperative,  and  in  1914  the  railway 
will  be  sufficiently  near  at  hand  greatly  to 
facilitate  the  delivery  of  supplies.  For  the 
three  months  ending  in  June  the  working  pro- 

fit amounted  to  ;^75,440,  a  result  that  points 
to  the  continuance  of  the  present  excellent 
state  of  affairs.  The  life  of  the  property  is  a 
factor  to  which  it  is  almost  impossible  to  as- 

sign a  precise  figure,  but  it  should  certainly 

Measurements  made  to  determine  the  amount 
of  mineral  dust  in  mine-air  showed  that  with 
dry  drilling  in  a  drift  with  walls  dry,  the  dust 
in  suspension  was  59  milligrammes  per  cubic 
foot  of  air.  With  wet  drilling  and  walls  wet 
it  was  13  ;  and  another  series  of  tests  with 

wet  drilling  gave  averages  from  8  to  4  milli- 
grammes. The  Committee  is  quite  satisfied 

that  dust-catchers  are  of  little  value  in  drill- 

ing, and  that  the  only  way  to  keep  the  atmos- 
phere reasonably  clear  of  floating  dust  is  to 

prevent  its  formation  by  the  abundant  use  of 
water  delivered  into  the  holes  while  being 

drilled.  In  slopes,  while  drilling  was  in  pro- 
gress, the  average  amount  of  dust  was  from  4 
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to  6  milligrammes.  Rock  shovelled  dry  threw 
into  the  air  IS  mg.,  and  when  wetted  2  mg. 

In  return  air-ways,  immediately  after  blasting, 
the  amount  of  dust  in  suspension  was  286 
mg. ;  after  passing  sprayingdevices  theamount 
fell  to  SO,  and  continued  falling,  but  it  was 

ascertained  that  water-blasts, sprays, and  other 
devices  were  powerless  to  eliminate  entirely 
the  enormous  amount  of  dust  in  the  air  imme- 

diately after  blasting.  It  follows  that  the  cur- 
rents of  air  in  a  mine  and  the  sequence  of 

blasting  should  be  so  arranged  that  the  men 
need  not  remain  or  travel  in  a  return  air-way 
after  blasting  has  taken  place.  Near  an  ex- 

haust-fan, by  which  the  whole  air  of  a  mine 
was  drawn  upward,  measurements  were  made 

with  the  following  results:  At  2.0p.m.,  3"5 
milligrammes;  2.40  p.m.,  TO  mg. ;  3.15  p.m., 
90  mg.  (smoke  appeared  at  3.35  p.m.)  ;  4.40 

p.m.,  12"5  mg.  ;  5.45  p.m.,  9'0  mg.  ;  6.40  p.m., 
5'5  mg.  ;  8.45  p.m.,  3'0  mg.  More  recent 
tests  of  the  up-cast  air  of  mines,  at  other  times 
than  immediately  after  blasting,  shows  aver- 

ages of  1*5  and  1"6  mg.  percu.  ft.  of  air.  As 
a  comparison  it  is  worth  recording  that  the 
floating  mineral  dust  in  the  streets  of  Johannes- 

burg, April  to  May,  1912,  ranged  from  2  to 

16'5  milligrammes.  In  Paris  the  total  dust 
(mineral  and  organic)  after  eight  days  of  dry 
weather  was  23  mg.,  and  after  heavy  rain,  6. 
Thus  it  will  be  seen  that  the  amount  of  dust 

present  generally  in  the  air  of  a  Witwaters- 
rand  mine  may  eventually  be  reduced  so  as  to 
compare  favourably  with  the  amount  in  the 
air  of  cities  and  factories.  Many  types  of  re- 

spirators were  tested  with  disappointing  re- 
sults. The  best  of  them  caught  SS%  where 

the  amount  in  suspension  was  6  milligrammes, 
but  with  large  amounts,  about  50  mg.,  they 
all  failed  to  catch  the  dust,  and  some  passed 
100%  of  it.  A  microscopic  examination  of  the 

dust  in  air  after  blasting  showed  that  the  par- 
ticles were  exceedingly  small  and  sharply  an- 

gular ;  10%  was  over  0*007  mm.  in  diameter, 
and  the  remainder  was  mostly  of  a  diameter 

of  0'003  mm.,  or  less.  Microscopic  examina- 
tion of  the  lungs  of  silicotic  victims  showed 

that  dust  particles  created  by  blasting  were 
the  most  numerous,  those  from  hand  and 
machine  drilling  following  closely  behind. 
Dust  from  dumps  and  streets  was  not  charac- 

teristically present.  Samples  of  expectorated 
material  were  examined  and  it  was  found  that 

of  the  surface  specimens  2'5%,  and  of  the  un- 
derground specimens  1 5%j,  contained  the  bacil- 

lus of  tuberculosis.  The  Committee  promises 
a  more  detailed  account  of  its  experiments  and 
investigations  at  a  later  date.     A  great  deal 

has  been  done  and  an  enormous  sum  of  money 
expended  to  drive  this  scourge  from  the  Rand. 
The  phthisis  sanatorium  alone  cost  the  mines 
;^52,000,  and  the  annual  cost  of  maintenance 

is  ̂ 11,000.  In  1912  the  Miners'  Phthisis 
Act  was  passed  and  the  amount  of  compensa- 

tion awarded  since  the  Act  came  into  force  up 
to  April  30  last,  is  ;^655,832,  of  which  the 
Government  contributed  ^20,000.  In  addi- 

tion to  this  sum,  the  contributions  by  the  com- 
panies to  the  Insurance  Fund,  established  un- 

der the  Act  for  the  purpose  of  compensating 
claims  arising  after  July  31,  1914,  now  amount 
to  i  73,000.  The  mines  have  also  spent  large 

sums  in  installing  extensive  systems  of  venti- 
lation and  watering  ;  and  as  a  result  health 

conditions  underground  have  vastly  improved 
and  steadily  continue  to  improve. 

Oil  prospects  in  the  Union  are  receiving 

investigation  at  the  hands  of  E,  H.  Cunning- 
ham Craig,  a  well  known  expert  saturated 

with  the  oil  lore  of  many  lands,  who  has  been 
commissioned  by  the  Government  to  make  a 

four  months'  inspection  of  likely  districts  with 
the  assistance  of  officers  of  the  Geological 
Survey  who  have  special  knowledge  of  the 
areas  to  be  visited.  This  step  is  a  most  com- 

mendable one,  for  even  if  no  important  dis- 
covery be  made  the  tour  will  be  productive  of 

reliable  information  such  as  may  serve  as  a 
standard  by  which  to  measure  the  credibility 
or  otherwise  of  the  statements  of  promoters 
of  dubious  ventures.  Mr.  Craig,  in  the  course 

of  an  interview,  said  that  he  ascribed  the  for- 
mation of  mineral  oil  to  vegetal,  and  not  to 

animal  matter.  He  considered  that  the  find- 
ing of  oil  was  not  a  difficult  matter  to  one 

able  thoroughly  to  study  the  conditions,  and 
affirmed  that  most  of  the  great  finds  in 
America  had  been  made  by  wild-catting,  pure 
and  simple, a  process  requiring  a  pile  of  money. 
He  had  in  Burma  passed  over  30,000  miles 
of  country,  finding  traces  of  oil  everywhere, 

but  only  a  few  spots  worth  tapping.  In  Trini- 
dad there  were  about  600  miles  where  oil 

might  be  found,  and  only  20  miles  can  be  pro- 

ductive. So  far,  Mr.  Craig's  expressions  of 
opinion  have  not  been  such  as  would  give  rise 
to  optimism,  but  he  thinks  that  there  are  pos- 

sibilities in  some  of  the  thicker  oil  shales.  An 
oil  field  n  South  .\frica  would  be  a  great  asset 
to  the  U  nion  and  to  the  Empire,  and  it  is  to 
be  hoped  that  Mr.  Craig  will  be  able  to  give 
utterance  to  more  hopeful  views  before  his 
tour  comes  to  an  end. 

The  Annual  Report  of  the  Mines  De- 
partment for  1912  shows  that  the  total  value 

of  the  mineral  output  for  the    Ihiion  in  that 
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year  was  ̂ 52,711,761,  as  compared  with 
;^47,679,294  in  1911.  In  mines  and  kindred 

concerns  there  were  employed  3'6,951  white 
workers,  4944  Asiatics,  and  291,724  natives 
or  other  coloured  persons.  The  total  direct 
revenue  collected  in  respect  of  the  industry 
was  ̂ 2,113,456.  The  accident  death-rate  on 

VVitwatersrand  mines  was  3'90  per  1000,  as 
against  4' 10  for  1911.  The  chief  reasons  for 
the  high  accident  rate  are  :  Bad  health  condi- 

tions, '  speeding-up  '  to  secure  large  outputs, 
and  anxiety  to  reduce  working  costs.  Second- 
rate  types  of  miners  of  mixed  nationality  are 
now  largely  employed,  phthisis  having  killed 
many  of  the  best  men  and  frightened  others. 
Attempts  to  reduce  working  costs  too  far  have 
shown  that  the  beautiful  strong  hanging-wall 
of  the  Rand  so  often  expatiated  upon,  has  had 
its  day  ;  at  greater  depths  and  with  increased 
pressure  systematic  filling,  packing,  and  tim- 

bering have  become  imperative. 
The  Randfontein  Deep  is  one  of  the  few 

deep-level  companies  possessing  possibilities 
as  yet  untested.  It  holds  1255  claims  to  the 
dip  of  the  most  valuable  section  of  the  Rand- 

fontein Central,  and  all  of  these  may  be  as- 
sumed to  be  underlain  by  the  Randfontein 

banket,  and  two- thirds  by  the  Horsham  and 
Lindum  seams  of  the  Battery  series,  which 
outcrop  on  the  claims.  The  Randfontein  de- 

posit consists  of  two  main  lodes,  both  narrow, 
and  three  other  seams  of  banket  are  now  being 
exploited  with  fairly  encouraging  results.  The 
Horsham  and  Lindum  lodes  are  both  poor, 
but  they  contain  patches  of  ore  that  can  be 
profitably  worked.  The  lodes  in  this  section 
of  the  Rand  strike  north  and  south  instead  of 
the  usual  east  and  west  and  dip  to  the  east. 
In  the  deeper  workings  of  the  Randfontein 

Central  the  lode  dips  at  an  angle  of  50"^,  and 
in  the  Randfontein  Deep  it  is  calculated  to 

have  a  dip  of  40°.  The  ground  is  being  open- 
ed up  by  two  7-compartment  vertical  shafts, 

known  as  the  north  and  the  south  shafts, 
each  42  ft.  by  6  ft.  within  timbers,  situated 
3625  ft.  apart  and  200  ft.  east  of  the  western 
boundary.  These  shafts,  which  are  expected 
to  strike  the  Randfontein  series  at  3300  ft., 
were  commenced  in  December  1909 ;  the  south 
shaft  was  stopped  at  a  depth  of  1650  ft.  in 
March  1911,  and  the  north  shaft  at  a  depth  of 
2083  ft.  in  February  1912,  at  which  date, 
owing  to  the  limited  funds  remaining,  all  work 
on  the  property  was  suspended.  During  1911 
the  north  shaft  was  sunk  a  distance  of  971  ft. 
at  a  cost  of  ;^45.  6s.  lOd.  per  foot, and  the  south 
shaft  400  ft.  at  a  cost  of  ;^28.  15s.  4d.  per 
foot.  The  higher  cost  of  sinking  the  north 
3—4 

shaft  was  due  to  the  amount  of  water  en- 
countered during  the  latter  part  of  the  year, 

and  the  effect  of  this  inflow  can  be  appreciated 
by  comparing  the  work  done  in  the  months  of 
January  and  December  1911.  In  January 
133  ft.  were  sunk  at  a  cost  of  ̂ 28.  14s.  9d.  per 
foot  and  in  December  70  ft.  were  sunk  at  a 
cost  of  ̂ 62.  2s.  5d.  per  foot.  At  the  end  of 
1911  the  inflow  in  the  north  shaft  amounted 

to  600,000  gal.  per  24  hours.  Apart  from 
this,  conditions  are  favourable  to  sinking. 
The  company  has  an  issued  capital  of 
^667,889,  and  the  cash  in  hand  is  approxi- 

mately ^45,000,  an  amount  quite  sufficient  to 
cover  the  expenses  of  nursing.  As  at  least 
^500,000  will  be  required  to  enable  the  com- 

pany to  reach  the  milling  stage  on  a  scale  suit- 
able to  the  size  of  its  holding,  and  as  there  are 

no  indications  that  the  money-markets  of 
Europe  are  at  all  disposed  at  the  present  time 
to  incline  a  sympathetic  ear  to  financial  solicit- 

ations from  Johannesburg,  it  would  be  wise  in 
making  a  valuation  to  defer  the  commence- 

ment of  crushing  operations  for  a  period  of 
five  years  or  so.  The  control  of  the  property 
is  in  strong  hands,  however,  and  its  prospects 
seem  to  merit  more  attention  than  is  being 
accorded  to  them  at  the  moment. 

The  Rose  Deep  did  very  well  in  1912,  as 
the  following  comparison  shows: 

Year  ending  Year  ending 
Dec.  31,1911  Dec,  31,1912 

Tons  crushed    695,100  782,200 
Yield  per  ton   27s.  lid.  28s.  lOd. 
Working  cost  per  ton    17s.  lid.  17s.  5d. 
Working  profit  per  ton     10s.  Od.  lis.  5d. 

Declared  working  profit   ;^349,030  ̂ '446,824 Dividend        40%  45% 

Profitable  mining    tonnage  de- 
veloped during  year    729,012  737,346 

Value  of     ,,           64dwt.  6'7dwt. 
Ore  reserve  in  mining  tons   3,670,160  3,695,100 

Value  of  ore  reserve    60dwt.  6'ldwt. 

The  total  profit  shows  a  steady  progress  since 
1906,  but  it  must  be  noted  that  profits  have 
not  attained  the  forecast  made  at  the  time  of 
the  amalgamation  with  the  Glen  Deep  ;  this 
failure  to  transmute  hope  into  dividends  is  in 
conformity  with  general  mining  practice.  One 
reassuring  feature  is  that  the  value  of  the  ore 
reserve  has  slightly  increased,  which  goes  to 
prove  that  the  higher  yield  has  not  been  ob- 

tained by  methods  detrimental  to  the  future 
of  the  mine.  For  the  first  half  of  the  current 
year  the  working  profit  totalled  ;^220,471,  and 
a  dividend  of  25%  was  declared.  In  view  of 
recent  losses  occasioned  by  labour  unrest  it  is 
scarcely  to  be  expected  that  the  results  of  the 
second  half  of  the  year  will  permit  of  another 
distribution  of  25%,  but  it  seems  reasonable  to 
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expect  that  the  total  distribution  will  approxi- 
mate closely  to  that  of  last  year.  The  ore 

reserves  of  this  mine  are  substantial  and  well 

in  advance  of  milling  requirements,  the  under- 
ground and  surface  works  generally  are  in 

good  condition,  and,  given  a  sufficient  supply 
of  labour,  the  prospects  of  the  mine  are  un- 

doubtedly bright.  In  February  of  this  year 
sand-filling  was  commenced,  attention  being 
first  paid  to  the  worked-out  areas  adjoining? 
the  shafts,  and  the  filling  of  old  stopes  is  now 

steadily  proceeding.  Stope  -  haulages  have 
given  useful  service  and  there  are  now  20  of 
these  installations  at  work.  A  great  deal  of 

foot- walling  has  been  done  with  hammer- 
drills,  and  these  handy  little  machines  have 
demonstrated  their  powers  to  the  satisfaction 
of  the  management. 

The  Technical  Societies  have  been  guilty 
of  nothing  technically  world  shaking  recently; 
in  fact  their  journals,  though  well  worth  filing 
for  reference,  make  rather  dull  reading.  The 
Geological  Society  after  a  little  spring  weather 
over  Rand  geology,  has  been  devoting  itself 

to  quiet  studies  for  winter  evenings.  The  As- 
sociation of  Engineers  has  done  useful  work 

in  drawing  attention  to  the  braking  of  hoist- 
ing-engines, a  subject  for  which  several  nasty 

winding  accidents  had  prepared  an  interested 

reading  public.  The'  Chemallurgical'  Society 
has  been  talking  cyanide,  and  flirting  with 
that  elusive  little  thing  the  atom,  instead  of 
attending  to  its  mining  business.  This  Society 
has  been  largely  instrumental  in  founding  the 
South  African  Red  Cross  Society,  an  up-to- 
date  body  which  will  replace  the  local  somno- 

lent St.  John's  Ambulance. 
SAN    FRANCISCO. 

Mother  Lode  operations  are  attracting 
more  attention  in  California.  There  are  three 

significant  events  that  have  tended  to  bring 
this  about.  In  the  first  place,  and  probably 

most  important,  is  the  fact  that  continued  sink- 
ing at  the  deep  mines  emphasizes  the  persist- 

ence of  the  ore-shoots.  The  Kennedy  mine 
in  Amador  county  now  has  a  vertical  shaft 
3850  ft.  deep,  and  at  its  bottom  the  ore  shoot 
is  as  big  and  as  profitable  as  ever.  From  the 
surface  down  this  mine  has  been  in  workable 
ore  save  at  about  1800  ft.  when  a  barren  zone, 
roughly  200  ft.  thick,  was  penetrated.  There 
has  been  some  ore  always  and  sloping  has 
been  continuous  except  for  this  one  zone. 
There  are  along  the  lode  a  number  of  mines 
that  have  yielded  handsomely  but  which  for  a 
variety  of  reasons  have  been  idle  fur  years. 
The  Plymouth  was  one  such  property.   With 

a  recorded  production  of  about  $12,000,000 
down  to  1500  ft.  the  mine  had  long  stood  idle. 

In  the  last  year  Bewick,  Moreing  &  Co.,  act- 
ing for  the  California  Exploration  Co.,  have 

re-opened  this  property,  and  their  success  in 
finding  ore  is  the  second  important  factor  in 
the  present  awakened  interest  in  the  district. 
Ore-shoots  have  now  been  opened  on  the  1500, 

1600,  and  1850-ft.  levels  and  in  such  position 
as  to  indicate  that  two  separate  shoots  have 
been  found.     On  the  1500ft.  level  a  shoot 

110  ft.  long,  averaging  3i  f t.  wide  and  S5  per 
ton,  has  been  opened  south  of  the  shaft.     On 
the  1600-ft.  level  what  is  presumably  the  same 
shoot  has  been  opened  for  a  length  of  245  ft. 

and  averages  $7"20  per  ton  for  the  full  width 
of  the  drift.     In  a  cross-cut  the  ore  has  been 
driven  through  for  16  ft.  and  has  an  average 

value  of  $6'50,  the  face  of  the  cross-cut  still 
being  in  ore.     The  full  extent  of  this  shoot  on 
the   1600-ft.  level  has  not  yet  been  defined, 
and,  according  to  the  pitch  of  the  shoots  in  the 
mines,  this  orebody  has  not  yet  been  reached 
on  the  1850-ft.  level.     The  second  ore-shoot 
was  found  north  of  the  shaft  on  the  1600-ft. 
level  and  showed  a  value  of  $6  per  ton  over 

115  ft.  along  the  drift.     On  the  1800-ft.  level 
this  ore-shoot  is  opposite  the  shaft,  and  drifts 
have  been  driven  on  it  both  north  and  south 
for  a  total  distance  of  300  ft.,  of  which  275  ft. 
shows  an  average  value,  over  the  width  of  the 

drift,  of  $6'25  per  ton.     Here  again  the  full 
width  of  the  orebody  is  still  to  be  determined. 
Additional  work  is  now  being  done  so  that 
definite  estimates  of  reserves  can  be  made. 

The  finding  of  these  two  ore-shoots  at  such 
depth  has  amply  confirmed  the  judgment  of 

the  engineers  responsible  for  opening  the  pro- 
perty.    The  third  factor  entering  is  the  de- 

monstration that  modern  methods  of  cyanida- 
tion  are  applicable  to  such  ores  as  occur  along 
the  Lode.   The  success  of  the  North  Star  and 

Empire  mills,  treating  ore  of  the  same  char- 
acter as  found  here,  and  the  economy  flowing 

from  introduction  of  cyanidation  at  Treadwell, 
have  had  their  influence.     At  the  Black  Oak 

mine   at   Soulsbyville  a    modern  all -sliming 
plant,  described  in  the  Mining  and  Scientific 
Press  of  November  30,191 2,  has  demonstrated 

that  a  95  to  97%  extraction  is  possible  at  rea- 
sonable expense.     Unsettled  and  unsatisfac- 

tory conditions  in  other  industries   react    to 

favour  gold  mining,  and  there  is  much  evi- 
dence that  in  the  Mother  Lode  district  there 

are  good  opportunities.      In  a  recent  general 
summary  in  the  Mining  ami  Scientific  Press 
J.  H.  G.  Wolf  has  shown  that  in  36,675  ft.  of 
the  lode  between  Plymouth  and  Jackson,  there 
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is  21,950  ft.  that  is  mineralized,  and  that  14 
mines  have  taken  from  this  ground  $93,800,000. 
Only  four,  the  Central  Eureka,  South  Eureka, 
Kennedy,  and  Argonaut  have  worked  more 
than  1000  ft.  below  sea-level. 

Oil. — It  is  announced  from  New  York  that 
the  General  Petroleum  Co.  has  raised  the 

$3,000,000  needed  for  immediate  purposes, 
and  that  the  financing  of  this  rapidly  growing 
concern  is  progressing  satisfactorily.  It  is 
also  stated  that  D.  C.  Jackling  is  to  go  on  the 
board,  from  which  it  is  surmised  that  Hayden, 
Stone  &  Co.  are  to  have  a  finger  in  the  pie. 
The  projectors  of  the  enterprise  are  finding 
that  however  sound  an  oil  concern  may  be,  its 
attitude  toward  capital  can  only  be  charac- 

terized by  quoting  from  Oliver  Twist.  How- 
ever the  General  Petroleum  is  growing  quite 

as  rapidly  as  its  friends  could  desire.  The 

branch  of  the  pipe-line  from  Leboc  to  Mojave 
was  expected  to  be  completed  in  June.  The 
line  is  52  miles  long  and  construction  has  been 
rapid.  Trenches  have  been  dug  for  the  greater 
part  of  the  line,  and  practically  all  the  pipe  is 
on  the  ground.  At  Mojave  a  topping  plant  of 
10,000  bbl.  capacity  to  remove  the  lighter  pro- 

ducts from  the  oil  sent  through  the  line,  and  a 
55,000  bbl.  and  two  57,500  bbl.  tanks  are  Hear- 

ing completion.  The  main  pipe-line  from 
North  Midway  to  San  Pedro — a  distance  of 
about  155  miles — is  finished,  and  oil  is  now 
stored  at  Wilmington  preparatory  to  being 

loaded  on  the  company's  tank  steamers.  About 
10,000  bbl.  is  sent  through  the  line  each  day, 
all  of  which  is  treated  at  the  topping  plant  at 
Vernon  to  remove  the  lighter  products. 

NEW   YORK. 

Dull  Times. — August  is  normally  a  dull 
month  in  New  York  ;  this  year  it  is  even  duller 
than  usual  from  a  business  standpoint,  since 
neither  the  tariff  nor  currency  legislation  has 
yet  been  disposed  of,  while  the  Mexican  situa- 

tion continues  to  contribute  to  a  feeling  of  un- 
certainty. As  a  matter  of  fact,  the  outlook  is 

unusually  good,  for  banks  have  been  contract- 
ing their  loans  in  preparation  for  the  annual 

demand  for  money  with  which  to  handle  the 
crops  in  the  early  autumn,  and  in  addition 
Congress  is  promising  independently  to  pro- 

vide '  agricultural  currency  '  so  that  no  string- 
ency may  result.  The  possibility  of  a  panic 

this  autumn,  therefore,  becomes  remote  in  the 
extreme,  and,  allowing  for  the  effect  of  the  new 
tariff,  which  no  one  can  foresee,  business 
ought  to  be  brisk.  The  annual  crisis  over, 
the  provision  of  cash  to  move  the  crops  has  in 
it  an  element  of  the  absurd,  much  as  though 

a  contractor,  knowing  that  workmen  must  be 
paid  on  Saturday  night,  should  each  week 
neglect  to  provide  himself  with  the  necessary 
cash  and  go  through  the  same  scene  with  his 
employees  on  each  recurring  pay-day. 

Steel  Corporation. — The  Federal  investi- 
gation of  the  United  States  Steel  Corporation, 

which  started  with  much  vigour  last  spring, 
seems  to  have  fizzled  out,  and  over  150,000 
employees  of  the  Corporation  have  signed  a 
petition  requesting  that  the  proceedings  look- 

ing toward  a  dissolution  of  the  company  be 
dropped.  Public  interest  in  the  investigation 
has  largely  evaporated  since  the  disclosures 
made  by  David  Lamar  indicated  that  the 
Stanley  investigation  was  a  piece  of  political 
buncombe,  and  that  many  of  the  efforts  to 

"  bust  the  trusts  "  were  really  attempts  to  ex- 
tract large  counsel  fees  from  them.  At  the 

hearings  held  during  April  and  May  the  testi- 
mony evoked  from  J.  R.  Farrell,  C.  A.Schwab, 

Earhj  Snow. 

and  other  steel  magnates  was  favourable 
rather  than  the  reverse.  The  testimony  show- 

ed that  the  Corporation  controlled  only  60%  of 
the  total  output  of  steel  in  the  country  at  the 
time  of  its  formation,  and  now  controlled  less 
than  50%.  Wages  of  operatives  have  been 
increased,  while  prices  of  steel  products  have 
been  decreased  in  many  cases.  It  was  fur- 

ther shown  that  the  corporation  annually 
spends  large  sums  to  secure  the  health  and 
safety  of  its  employees,  and  altogether  the 
testimony  that  was  expected  to  reveal  the 
crimes  of  a  wicked  monopoly  showed  rather 
its  excellences.  The  one  field  in  which  the 

Corporation  has  a  monopoly  is  the  export 
business,  which  the  U.S.  Steel  Products 
Co.  practically  dominates,  its  exports  having 
increased  from  $31,000,000  in  1904  to 
$920,000,000  in  1912.  The  reason  for  this 
growth  is  indicated  in  the  reduction  of  the 
cost  of  doing  business  in  foreign  lands  which 
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the  corporation  has  brought  about  through  its 
better  organization,  the  cost  of  selling  steel 
abroad  having  been  10%  of  the  bill-of-lading 
value  in  1904  and  only  1%  in  1912.  On  the 
whole,  it  looks  as  though  the  best  thing  to  do 
with  the  investigation  is  to  let  the  funeral 
baked  meats  set  forth  the  wedding  feast. 
Colombia  as  a  field  for  investment  is  at- 

tracting much  attention  in  the  States.  At 

Barranquilla  a  new  private  bank  with  a  capi- 
tal of  $400,000  has  been  organized  by  Cor- 

tissoz,  Correa  &  Cia,  who  are  closely  affiliated 
with  De  Lima,  Cortissoz  &  Co.  of  New  York. 
The  stockholders  are  interested  in  the  Barran- 

quilla Street  Railway,  Barranquilla  Water 
Co.,  the  Antioquia  Steamship  Transportation 
Co.,  a  tannery,  a  new  brewery,  and  control 
the  Banco  Comercial  of  Barranquilla.  William 

Plotts,  an  old  Californian,  has  purchased  sev- 
eral tracts  of  land  near  Barranquilla,  and  has 

brought  in  machinery  for  road  construction, 
planning  to  begin  drilling  for  oil  later.  Along 
the  coast  of  the  Caribbean,  between  Puerto 

Colombia  and  Galera  Zamba,  drill-rigs  are 
about  to  begin  work.  This  is  under  the  direc- 

tion of  Frank  A.  Kiser.  Among  the  gold- 
mining  operations  the  Breitung  Mining  Cor- 

poration gets  a  good  deal  of  publicity.  It  has 
options  or  otherwise  holds  some  200,000  acres, 
chiefly  along  the  Cauca  river.  The  Marquette 

Magdalena  Co.,  a  Breitung  subsidiary,  con- 
trols 180,000  acres,  and  the  Negotiation  Co., 

Breitung  Mining  Co.,  and  Breitung  Bond  Co. 
are  all  interested.  If  good  technical  advice 
can  lead  to  success,  good  results  should  follow, 
as  the  exploratory  work  is  under  the  direction 
of  Robert  Cranston,  a  well-known  engineer  of 
Californian  experience.  However,  the  best 
of  engineers  cannot  improve  the  content  of 
gravel  or  quartz,  and  it  is  frequently  found  in 
tropical  countries  that  the  ubiquitous  native 
has  taken  out  most  of  the  rich  patches  on 
which  high  hopes  have  been  based. 

American  Institute. —  From  August  16 
to  21  the  American  Institute  of  Mining  Engi- 

neers held  its  meeting  at  Butte,  with  excur- 
sions to  Great  Falls,  Helena,  and  Anaconda. 

This  was  the  first  western  meeting  of  the  In- 
stitute since  the  re-organization  which  it  un- 

derwent last  year,  and  it  gave  conclusive  evi- 
dence of  the  value  of  the  methods  now  in 

force.  The  meeting  was  largely  arranged  by 
the  committee  on  precious  and  base  metals,  of 
which  C.  W.  Goodale  is  chairman,  and  was 
especially  notable  for  the  papers  on  Montana 
geology,  metallurgy,  and  mining  that  it  evoked. 
The  Anaconda  Copper  Mining  Co.  and  its 
oflTicials  could  not  have  been  more  generous  in 

the  giving  of  information  concerning  its  tech- 
nical operations  if  the  meeting  had  been  under 

its  direct  patronage,  and  the  papers  presented 

by  members  of  thestaff  of  that  company  practi- 
cally form  a  treatise  dealing  with  all  phases  of 

its  activity.  Six  technical  sessions  were  held, 
and  five  half-days  were  devoted  to  excursions 
to  mines  and  metallurgical  plants.  There  were 
in  attendance  150representativeengineers,and 
the  excellent  papers  were  followed  by  animated 
discussions.  The  entertainment  of  the  visiting 

members  was  lavish,  but  was  properly  subor- 
dinated to  the  technical  features. 

MEXICO. 

Political.  —  The  action  of  the  Mexican 
Government  in  appointing  military  governors 

to  the  several  States,  is,  in  my  opinion,  mak- 
ing itself  generally  felt.  From  all  accounts, 

the  Federal  troops  continue  to  meet  with  suc- 
cess, and  there  seems  to  be  little  doubt  that 

the  bandits  and  revolutionists  are  becoming 
weaker  and  numerically  less.  In  fact,  so  far 
as  the  internal  condition  of  things  goes,  the 

position  is  generally  becoming  more  favour- 
able, and  the  determination  of  the  Government 

to  re-open  the  most  important  railroad  connec- 
tions has  helped  this  feeling.  The  question 

of  greatest  moment  is,  however,  bound  up  in 
the  attitude  of  the  United  States.  The  out- 

come is  full  of  uncertainty.  We  are  hoping 
that  when  an  agreement  is  arrived  at  between 
Mexico  and  the  United  States  it  will  be  one 

that  will  constitute  a  platform  upon  which  a 

solid  and  lasting  peace  can  be  gradually  con- 
structed. General  Huerta  will  probably  with- 

draw, and  there  will  be  a  general  election,  and 
the  new  Government  will  have  the  moral  and 

active  support  of  the  United  States  in  quell- 
ing such  disturbances  as  may  be  forthcoming. 

If  such  an  arrangement  as  this  can  be  made, 
Mexico  is  on  the  way  to  an  era  of  great 

prosperity. 
Financial. — A  big  drop  in  the  price  of 

Mexican  bank  shares  and  the  violent  fluctua- 
tions in  foreign  exchange  have  naturally  had 

a  depressing  eflfect  on  business.  The  only 
thing  that  can  make  an  appreciable  difference 
in  these  matters  is  a  settlement  of  the  politi- 

cal disturbance.  The  Descubridora  Company 
of  El  Oro  has  exchanged  the  nominal  value 
of  its  shares  from  10  pesos  to  100.  The  reason 
of  this  is  that  in  such  a  confined  market  as 
Mexico  it  was  found  more  suitable  to  have  the 

unit  value  high  and  the  number  of  shares  low. 

This  point  is  worth  remembering  by  those  in- 
tending to  operate  in  Mexico. 

Mines. — I  am  told  that  the  Santa  Gertrudis 
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is  doing  a  great  deal  better,  and  that  the  pro- 
fit for  August  will  show  a  big  increase,  and 

this  must  have  its  effect  on  Camp  Bird  and 
Santa  Gertrudis  shares.  The  La  Blanca  con- 

tinues to  do  well,  the  profit  for  July  being 
stated  at  over  ̂ 17,000.  For  the  year  ending 
June  30,  this  company  made  a  net  profit  of 
$1,468,885  pesos  from  135,942  tons,  which 
gives  an  average  of  about  55s.  per  ton.  These 
satisfactory  results  from  the  La  Blanca  add 
interest  to  the  operations  of  the  Denny  Bros, 
on  the  Ohio-Trinidad  property.  Their  shaft 
is  down  now  about  85  ft.  Steady  sinking  will 
not  be  possible  until  the  hoist  and  other  ac- 

is  doing  well,  and  there  is  every  probability  of 
a  resumption  of  dividends  at  the  end  of  Sep- 
tember. 

CAMBORNE 

Dolcoath.— A  net  profit  of  ;^25,237  for 
the  six  months  ending  June  30,  as  compared 
with  ̂ 41,136  for  the  previous  half-year,  must 
have  proved  disappointing  to  many  who  had 
expected  better  figures,  but  a  jump  of  2s.  per 
ton  in  the  cost,  due  chiefly  to  the  higher  price 
of  materials,  and  a  slightly  increased  ratio  of 

development,  coupled  with  a  drop  in  the  aver- 
age produce  of  nearly  2  lb.  black  tin  per  ton, 
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companying  equipment  have  been  installed, 
but  it  is  anticipated  that  in  September  this 
work  will  be  finished,  and  from  that  time  for- 

ward the  shaft  should  make  a  footage  of  from 
60  to  75  per  month.  The  first  cross-cutting 
will  probably  be  done  at  a  depth  of  450  feet. 

The  Esperanza  profit  for  the  last  month  is 
a  little  less  than  for  the  previous  month,  in 
spite  of  the  published  accounts  of  the  rich  ore 
that  is  being  developed  on  the  San  Carlos 
vein.  There  is  certainly  a  want  of  clearness 
in  the  statements  that  have  been  made  by  this 
company  as  to  the  precise  condition  of  these 
developments  on  the  San  Carlos,  and  a  detail- 

ed statement  would  be  appreciated.  The 
shares  in  the  Santa  Ana  have  improved  in 
price  from  163  to  173  pesos,  as  the  company 

and  a  58s.  fall  in  the  average  price  realized, 
accounts  for  this.  In  spite  of  these  facts,  the 

shareholders'  meeting  was  the  most  cheerful 
held  for  some  time  by  reason  of  the  discovery 
of  good  ore  in  the  South  Entral  series  of  lodes 
intersected  in  the  cross-cut  north  from  the 

New  Sump  shaft  at  the  210-fm.  level;  also 
because  of  the  substantial  improvement  in  the 
western  end  of  the  550-fm.  level,  the  deepest 
part  of  the  mine.  For  years  past  many  min- 

ing men  competent  to  judge  have  advocated 
lateral  development  at  Dolcoath,  and  it  is 
gratifying  to  everyone  concerned  that  the  first 
serious  development  off  the  main  lode  system 
has  been  so  satisfactory.  The  South  Entral 
lode  was  worked  by  the  old  people  fairly  ex- 

tensively for  copper,  but  no  records  are  avail- 
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able.  So  far  at  the  210-fm.  level  the  lode  has 
been  followed  for  some  fathoms  and  averaged 
between  35  and  40  lb.  black  tin.  There  is  a 

great  length  on  this  lode  available  for  develop- 
ment, and  already  further  cross-cuts  have 

been  started  at  the  190  and  230- fm.  levels. 
These  should  reach  the  lode  in  about  six 

months  time,  while  the  cross-cut  north  at  the 
210  will  be  extended  farther  to  intersect  the 
East  Pool  series  of  lodes.  The  improvement 
in  the  bottom  of  the  mine  is  very  important 
and  the  work  here  will  be  watched  with  con- 

siderable interest.  The  manager  reported  at 
the  meeting  that  the  lode  for  the  last  six  feet 

of  driving  had  been  worth  over  one  hundred- 
weight per  ton,  but  as  I  said  in  my  last  letter, 

it  is  obviously  too  early  to  enthuse,  although 
the  prospects  are  most  encouraging.  The 
proposal  is  now  to  sink  50  fathoms  below  the 
present  bottom  of  the  mine. 

Carn  Brea  &  Tincroft. — Elsewhere  in 
this  issue  will  be  found  particulars  of  the  re- 

port and  accounts  for  the  six  months  ending 
June  30,  but  there  are  one  or  two  matters  on 
which  I  should  like  to  comment.     In  the  re- 

port it  is  stated  that  to  lessen  the  loss,  the 
directors  were  requesting  the  manager  to  re- 

duce development  in  directions  not  likely  to 

show  "  early  beneficial  results,"  but  I  am  glad 
to  see  that  Mr.   King,  in  his  speech  to  the 
shareholders,  stated  that  he  had  advised  the 

board  "  that  no  such  scheme  was  feasible,  the 

prime  necessary  is  more  development."    This 
is   unquestionably  the  right   policy  ;    indeed 
many  shareholders  would  prefer  to  see   the 
capital  now  being  spent  on  new  crushing  plant 
put  into  mine  development.     With  a  product 
of  such  variable  monetary  value  as  black  tin, 
it  does  seem  a  questionable  policy  to  spend  a 
large  sum  of  money  on  crushing  and  dressing 
plant  when  an  average  recovery  of  only  19  lb. 
per  ton  can  be  shown,  which  is  admittedly  all 
that  can,  on  the  average,   be  expected  also 
from  the  existing  reserves.     One  would  think 
that  the  pressing  necessity  was  to  find  ore  of 
a  higher  grade,  and  this  can  only  be  done  by 
spending  money  freely  on  development,  for 
unless  the  grade  is  raised,  the  most  modern 
surface  plant  will  not  reduce  costs  sufficiently 
to  show  a  margin  of  profit  sufficient  to  pay  a 
fair  interest  on  the  existing  capital  and  loan. 
And  what  if  the  price  of  tin  had  a  substantial 
drop  ?     Indeed  the  average  of  the  current  six 
months  is  appreciably  lower  than  the  average 
realized  for  the  previous  half-year,  which  was 
close  on   ̂ 124  per  ton  of  black  tin,  or  the 

second  highest  average  in  the  company's  his- 
tory.    Mr.  King's  speech  to  the  shareholders 

was  notable  for  his  frank  admission  that  for 
the  first  18  months  of  his  management,  the 

grade  maintained  was  too  high,  while  the  re- 
serves have  proved  not  to  contain  the  esti- 
mated content.  One  cannot  but  admire  the 

manager  who  has  the  courage  to  admit  a 
mistake. 

Income  Tax  and  Wasting  Assets. — I 
referred  recently  to  the  case  of  the  Crown  v. 
Basset  Mines,  which  was  successfully  brought 
by  the  Inland  Revenue  authorities  against  the 
ruling  given  by  the  local  commissioners  that 

the  cost  of  sinking  Marriott's  shaft  was  a  re- 
venue and  not  a  capital  expenditure.  On  the 

discussion  of  the  Revenue  Bill  in  the  House 
of  Commons  recently,  a  new  clause  was  moved 

pro\iding  for  deductions  in  respect  of  inher- 
ently wasting  assets  outside  the  United  King- 
dom, but  the  amendment  was  negatived  be- 
cause the  Chancellor  of  the  Exchequer  said 

it  was  "  impossible  to  draw  an  intelligible  dis- 
tinction between  wasting  and  non-wasting  as- 

sets." Although  Cornish  mines  were  excluded 
from  the  suggested  concession,  the  question 
is  one  with  which  they  should  be  concerned, 
and  it  is  up  to  them  to  show  the  Treasury 
officials  how  an  intelligible  distinction  can 
be  shown.  The  task  should  not  be  difficult, 
but  who  \vill  undertake  it  ? 

Grenville  United. — This  mine  reports  a 
profit  of  ;^14,446  for  the  six  months  ending 
June  30,  which  is  ̂ 4216  less  than  was  made 

for  the  previous  half-year,  although,  as  no  de- 
preciation is  charged  this  time,  against  ;^1000 

for  the  six  months  ending  December  31  last, 
the  difference  is  really  greater.  It  is  a  curious 
feature  that  depreciation  is  only  charged  yearly 
although  the  accounts  are  prepared  for  periods 
of  six  months  ;  in  any  case,  such  a  small  sum 
is  by  no  means  adequate  for  a  mine  with  such 
extensive,  and  mostly  well-worn,  machinery. 
The  sale  of  black  tin  was  349  tons,  but  a  re- 

duction of  one  ton  in  the  stock  on  hand  makes 
the  actual  output  348  tons.  On  the  tonnage 
milled,  22,227  tons,  the  recovery  equals  35  lb. 

The  manager  again  makes  the  mistake  of  giv- 

ing the  recovery  as  the  "  average  value  "  of 
the  ore.  This  "  average  value  "  he  figures  at 
36'87  lb.  per  ton,  but  even  assuming  that  he 
means  average  recovery,  the  figure  is  wrong 
because  it  appears  to  have  been  arrived  at  by 
adding  together  the  actual  sales  and  stock  on 
hand,  whereas  the  stock  should  have  been 
eliminated  seeing  that  a  larger  stock  by  one 
ton  was  brought  forward  from  the  previous 
half-year.  On  the  information  supplied,  it  is 
obvious  that  the  real  recovery  was  35  lb.  black 
tin  per  ton.     The  monetary  value  of  the  ore 
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per  ton  was  44s.  lOd.,  and  sundries  bring  the 
total  receipts  to  45s.  5d.,  while  the  working 
cost  was  32s.  5d.  per  ton,  which  includes 
2s.  2d.  per  ton  for  royalties.  The  royalties  on 
this  mine  are  based  on  profits  ;  when  there 
are  no  profits,  no  dues  are  payable.  At  the 
time  this  arrangement  was  made  by  the  late 
Peter  Watson,  it  was  hailed  with  delight  by 
some  of  the  shareholders,  but  so  far  it  can 
hardly  be  said  to  have  been  to  their  advan- 

tage. At  Dolcoath,  where  the  profit  per  ton 
is  not  far  short  of  that  of  Grenville,  the 
royalty  works  out  at  2s.  5d.  per  ton  milled, 

while  at  South  Crofty,  the  figure  is  Is.  2'8d., 
so  that  it  will  be  seen  that,  per  ton,  Grenville 
is  paying  heavily  for  this  unusual  royalty 
basis. 

It  is  gratifying  to  see  that  the  bottom  of  the 
mine  is  opening  up  so  well.  The  375-fathom 

level  (the  deepest  point)  west  of  Fortescue's 
shaft,  has  averaged  40  lb.  black  tin  per  ton, 
and  even  richer  ore  has  been  found  in  the  rise 
from  this  point,  while  in  the  same  level  east 

of  the  shaft,  high-grade  stuff  has  been  ex- 
posed. In  this  case,  the  lode  is  being  mined 

for  a  width  of  6  ft.  and  carries  a  branch  18 
inches  wide  assaying  110  lb.  black  tin.  In 
both  cases,  the  contents  are  higher  than  in  the 

355-fm.  level.  It  is  hoped  soon  to  resume 

sinking  Gcold's  shaft ;  the  intention  is  to  con- 
tinue the  335  and  355  levels  west  from  For- 

tescue's shaft  to  Goold's  and  then  to  rise  to 
meet  the  shaft,  which  is  certainly  the  most 
expeditious  way  of  opening-up  this  section  of 
the  mine.  The  development  footage  for  the 

half-year  shows  a  decrease,  being  one  foot  to 
every  18  tons  milled,  as  against  one  to  13  for 
the  previous  six  months.  This  reduction  is 
stated  to  be  due  to  the  increased  hardness  of 

the  rock,  but  when  the  new  compressor  is  at 
work,  no  doubt  the  old  ratio  will  be  main- 

tained. The  dividends  declared  show  a  return 
of  30%  per  annum. 

Clayworkers'  Strike.—  Since  my  last  let- 
ter, little  progress  has  been  made  toward  a 

settlement  of  this  dispute.  The  Workers' 
Union,  finding  that  the  masters  continued  to 
stand  firm,  decided  to  withdraw  the  engine- 
men,  who  had  been  permitted  to  work  so  that 
the  pits  might  be  kept  free  from  water  and  in 
readiness  for  an  immediate  resumption  of 
work  directly  the  strike  had  been  settled. 
This  serious  move,  however,  had  no  effect  but 
to  further  strain  the  relations  between  em- 

ployers and  employees.  At  this  stage,  but 
without  any  invitation  from  either  side.  Sir 
George  Askwith  (of  the  Board  of  Trade),  who 
has  of  late  years  successfully  settled  so  many 

industrial  disputes,  visited  the  district,  but 
without  effect,  as  the  masters  are  determined 

not  to  recognize  the  Union,  although  this  at- 
titude seems  somewhat  illogical,  seeing  that 

they  themselves  have  combined  to  form  a 
Federation  of  Employers,  and  all  communi- 

cations from  them,  relative  to  the  strike,  are 
issued  by  that  body.  Large  forces  of  police 
have  now  been  imported  into  the  district  to 
protect  those  men  who  desire  to  work. 

Helston  Moor. — During  the  summer,  C. 
H.  Wray  has  been  conducting  boring  opera- 

tions on  the  flats  bordering  the  Cober  river 

Drilling  at  Helsto7i  Moor. 

above  Helston  on  behalf  of  the  Geri  Tin  Syn- 
dicate. The  material  tested  consists  of  sand 

and  slime  residues  accumulated  in  earlier 

days.  The  accompanying  photograph  shows 
the  drill  employed.  It  is  of  the  Banca  type, 

and  was  designed  by  G.  W.  H.  Dew,  of  Lon- 
don. It  is  cheap,  light,  strong,  and  simple, 

and  any  labourer  of  ordinary  intelligence  can 
learn  to  handle  it  in  a  day.  Mr.  Wray  has 
proved  80,000  tons  of  material  calculated  to 
yield  8  lb.  tin  oxide  per  ton,  and  he  estimates 
another  40,000  tons  as  probable.  The  total 
working  cost  is  expected  to  be  5s.  per  ton. 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper 

August  1913 
/eg.  6s.  Od. 

July  1913 
^6+.  5s.   lOd. 

August  1912 
£1%.  17s.  Id. 

The  improvement  in  prices  which  set  in  last 
month  was  carried  further  in  August.  The 
Lake  strike  is  the  key  of  the  situation  and  the 
trouble  there  has  persisted  throughout  the 
month.  Accurate  information  is  lacking,  but 
It  is  understood  that  the  men  are  now  slowly 
returning.  The  want  of  raw  material  for  the 

refineries  is  being  supplied  in  part  by  ship- 
ments to  America  of  rough  copper  from 

European  warehouse.  This  in  turn  will  leave 
its  mark  on  the  available  stocks.  Sentiment 

has  been  assisted  by  the  more  peaceable  out- 
look in  the  Balkans.  The  rise  in  price  is  no- 

table and  from  all  appearances  is  likely  to 
continue  until  a  much  higher  level  is  reached. 
The  restraint  imposed  by  outside  unfavourable 
influence  being  at  last  removed,  the  market  is 
bounding  forward  with  accumulated  force. 
As  the  price  even  now  is  not  unduly  inflated, 

the  demand  shows  no  signs  of  falling  ofi".  We 
look  forward  to  much  animation  in  dealings. 
The  public  up  to  the  present  has  studiously 
avoided  speculative  interest  in  the  metal,  but 
the  strong  position  it  occupies  and  the  rise  in 
price  have  drawn  much  attention,  especially 
from  the  financial  press.  It  is  too  much  to 
hope  that  the  public  can  be  kept  from  taking 
a  hand.  Trade  activity  is  undiminished,  not- 

withstanding pessimistic  utterances  to  the 
contrary,  and  a  fresh  impetus  in  this  country 
at  least  is  given  by  the  recent  orders  for  new 
ships.  The  present  upward  movement  looks 
like  lasting  over  the  rest  of  the  year. 

TIN. 

Average  prices  of  cash  standard  tin  : 

August  1913         July  1913  August  1912 

/"ISS.  19s.  Od.   ̂ 183.  16s.  lid.   i:208.  3s.  Od. 
The  influence  in  leading  interests  has  been 

mainly  exercised  in  discouraging  any  upward 
tendency  in  prices  while  they  accumulated 
stocks  by  purchasing  in  the  Straits.  The 
trend  of  prices  has  nevertheless  been  upward 
and  from  ̂ 177,  the  lowest  touched  in  July, 
an  advance  was  made  to  £\^1  at  the  end  of 
August.  Each  advance  has  been  marked 
with  a  slight  reaction,  but  the  bull  party  is  in 
good  control.  The  Metal  Exchange  has 
again  seen  some  exciting  sessions  with  a  large 

turn-over.     The  rise  has  brought  consumers 

more  freely  into  the  market ;  large  tin-plate  or- 
ders have  been  placed  and  makers  have  covered 

their  requirements  against  them.  The  pros- 
pects are  for  higher  prices  again,  and  we  shall 

probably  see  once  more  the  strongly  manipu- 
lated markets  that  have  made  tin  dealings  no- 

torious in  the  past  year  or  two. 

LEAD. 

Average  prices  of  soft  foreign  lead  : 

August  1913  July   1913         August  1912 
£\9.  15s.  8d.       ;^19.  7s.  lOd.       £\9.  5s.  8d. 

In  this  metal  prices  have  been  steady  at 
the  high  levels  recently  established.  Supplies 
have  reached  London  in  good  volume  but  the 
bear  speculation  in  June  and  July  (which 
left  dealers  short  for  August)  has  been  re- 

sponsible for  keeping  prices  from  declining. 
The  situation  still  has  elements  of  strength, 
and  it  would  be  premature  to  hope  for  a  more 
reasonable  level  of  prices  yet.  American  re- 

finers who  are  dependant  on  Mexican  bullion 
have  been  obliged  to  give  notice  of  inability 
to  meet  September  contracts.  There  is  also 
some  fear  of  an  extension  of  the  strike  fever 
in  Spain.  A  strike  broke  out  among  the 
Missouri  miners,  but  is  now  settled.  We 
still  hear  complaints  from  consumers  that  the 
high  prices  are  killing  business. 

SPELTER. 

Average  prices  of  good  ordinary  brands : 

August  1913  July  1913       August  1912 
^20.  14s.  Od.        £2(d.  lis.  2d.       ̂ 26.  Is.  2d. 

A  bull  account  has  been  built  up  on  the 
London  market  but  the  rise  in  prices  has  been 
freely  met  by  producers.  Dealings  have  been 
marked  with  unusual  activity  and  quotations 

put  upon  a  higher  basis.  It  is  doubtful  how- 

ever if  consumers'  business  is  more  active. 

OTHER  METALS  AND  MINERALS. 

Prices  quoted  on  September  10: 

Silver. — 27id.  per  oz. 
Platinum. — 185s.  per  oz. 
Bismuth.— 7s.  6d.  per  lb. 
Cadmium. — 3s.  3d.  per  lb. 
Aluminium.— ^85  to  ;^87  per  ton. 
Nickel. — £\1^  per  ton. 
Antimony.— ^28  to  ̂ 30  per  ton. 
Quicksilver.— ^7.  5s.  per  flask. 
Manganese  Ore. — 9|d.  to  1 1  Ad.  per  unit. 
Ikon  Ore.  —  Cumberland  hematite  23s. 

per  ton  at  mine.     Spanish  20s.  delivered. 
Pig  Iron.— Cleveland  55s.  6d.  per  ton. 

Hematite  67s.  6d.  per  ton. 
Wolfram  Ore.- 33s.  per  unit  (1%). 
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PERSONAL 
William  Bach  has  gone  to  the  Atchinsk 

district,  Siberia. 

Hans  C.  Behr,  having  resigned  as  con- 
sulting mechanical  engineer  to  the  Consoli- 

dated Gold  Fields,  has  opened  an  office  at 
233  Broadway,  New  York. 

J.  A.  Bevan  has  returned  to  London  from 
the  Bodaibo,  in  Siberia. 

F.  L.  BOSQUI  sailed  by  the  Edinburgh 
Castle  on  August  30  on  his  return  to  Johan- 
nesburg. 

Francis  P.  Bray  is  on  his  way  to  Lon- 
don from  Melbourne,  and  expects  to  arrive 

here  early  in  October. 
Henry  Brelich  is  home  from  Siam. 

C.  C.  Broadwater  was  in  London  from 
San  Francisco. 

Charles  Butters  sails  for  New  York  by 
the  Olympic  on  September  24. 

Gelasio  Caetani  is  in  Colorado. 

W.  J.  Chalmers,  of  Chicago,  is  in  London. 

C.  R.  Corning  is  directing  the  operations 
of  the  Huanchaca  mine,  in  Bolivia. 

P.  S.  CouLDREY,  mine  superintendent  at 
Cerro  de  Pasco,  is  taking  a  holiday  in  France. 

J.  H.  CURLE,  on  his  return  from  Iceland, 
has  gone  to  India. 
Arthur  Dickinson  is  home  from  West 

Africa. 

A.  M.  Finlayson  has  returned  from  Bur- 

ma, after  21  years'  absence. 
John  M.  Fox  has  opened  an  office  at 

Tonopah,  Nevada. 
B.  G.  C.  Gardner  has  returned  from 

Northern  Nigeria. 
J.  A.  Leo  Henderson  has  returned  from 

Canada. 

Bertram  Hunt  has  returned  from  West 
Africa. 

J.  Power  Hutchins,  who  has  been  in  the 
Lena  region,  has  returned  to  St.  Petersburg. 

R.  H.  Jeffrey,  manager  for  the  Avino 
Mines,  is  home  from  Mexico. 

Howard  Johnson  is  returning  to  Nigeria 
as  chief  mining  engineer  to  the  Niger  Com- 
pany. 
Newton  B.  Knox  is  on  his  way  to  Colom- 

bia. 

R.  N.  KOTZE,  the  Government  Mining 
Engineer,  is  on  his  way  to  Johannesburg. 
W.  J.  LORING  leaves  for  California  on 

September  20. 

C.  H.  Macnutt  has  been  appointed  resi- 
dent manager  to  the  Burma  Mines,  in  the 

Shan  States. 

Thomas  Maughan,  for  many  years  secre- 
tary of  the  Chamber  of  Mines  of  Western 

Australia,  has  been  appointed  to  manage  the 

newly-formed  Federated  Employers'  Assur- 
ance of  Western  Australia. 

F.  P.  Mennell  has  taken  an  office  at  49, 
London  Wall,  E.C. 

F.  H.  Minard  sailed  for  New  York  on  Sep- 
tember 6. 

C.  Algernon  MoREiNGhas  returned  from 
a  visit  to  Hungary. 

Barbotte  de  Morny  is  on  the  Olekma 
river,  Siberia. 

H.  G.  Nichols,  of  Bainbridge,  Seymour 
&  Co.,  has  returned  from  America. 

E.  C.  Pargeter  left  for  Northern  Nigeria 
on  September  3. 

W.  Pellew- Harvey  expects  to  return  to 
London  in  November. 

C.  W.  Purington  is  expected  on  Octo- 
ber 10  from  the  Bodaibo  region,  Sibiria. 

A.  Radcliffe  is  on  his  way  to  Copiapo, 
in  Chile. 

A.  Basil  Reece  is  due  from  Nigeria. 

William  Rich,  having  returned  from 
South  Africa,  is  now  touring  in  France. 

C.  H.  Richards,  manager  of  the  Nundy- 
droog  mine,  is  returning  to  India. 

George  J.  Rockwell  has  returned  to 
Denver  from  Jalisco,  Mexico. 

George  Safford  is  on  his  way  home 
from  Ecuador. 

A.  C.  E.  Seale,  manager  for  the  Sekondi 
&  Tarkwa  Co.,  will  be  returning  to  West 
Africa  at  the  end  of  September. 

Paul  Selby  sailed  for  South  Africa  on 

August  16. 

J.  T.  Swindley  is  at  Kinandam,  in  Suma- 

tra. 
A.  Ernest  Thomas,  on  his  return  from 

Portugal,  has  gone  to  America. 
W.  E.  Thorne  has  been  investigating  the 

placers  of  the  Juya  and  Chara  rivers,  Siberia. 
Arthur  Wade  has  left  for  Australia  to 

examine  oil  prospects,  and  will  visit  British 
New  Guinea. 

Joseph  L.  Walton  expects  to  return  from 
West  Africa  in  October. 

Morton  Webber,  on  his  return  to  New 
York  from  Mexico,  has  gone  to  Ontario. 

S.  S.  Webb-Bowen  has  returned  from  the 
Naraguta  tin  mines,  Nigeria. 
Herbert  C.  Woolmer  is  here  from  the 

Spassky  mine. 
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QUOTATIONS 
of  leading  mining  shares  on  the  London  Market. 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  given  in  shillings. 

GOLD.    SILVER. 
DL\MONDS. 

Rand  : 
Bantjes   
Brakpan   , 
Central  Mining  l£\2)   
Cinderella   
City  &  Suburban  i£4)   
Consolidated  Gold  Fields  .., 
Consolidated  Langlaagte   
Consolidated  Main  Reef   
Crown  Mines  (10s.)   
Durban  Roodepoort   , 
D.  Roodepoort  Deep   
East  Rand   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   
Langlaagte  Estate   
Main  Reef  West   
Meyer  t^  Charlton   
Modderfontein  B   
Modderfoniein.  New  (if4).  .. 
Nourse   
Primrose    
Rand  Mines  (5s.)   
Randfontein  Central   
Robinson  (^5)   
Robmson  Deep   
Rose  Deep   
Simmer  iS;  Jack    
Simmer  Deep   
Springs   
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   

Witwatersrand  ^Knight's)--. 
Witwatersrand  Deep    
Wolhuter   

Rhodesia  : 

Cam  &  .Motor   
Chartered   
Eldorado   
Enterprise   
Falcon   
Giant   
Globe  &  Phoenix  (3s.) . 
Lonely  Reef   
Shamva..    
Wanderer  (5s.)     

Others  in  South  Africa: 

De  Beers  (£2  10s.)   

Glynn's  Lydenburg   
Jagersfontein    
Premier  Diamond  (2s.  6d.).. 
Transvaal  Gold   

West  Africa  : 

Abbontiakoon  (lOs.j 
.\bosso   
Ashanti  (4s.)      
Broomassie  (10«.)  .... 
PresKra  Block  A   
Taquab   

Wf-st  Australia  : 

A*«ociai<:d  Gold  Mines    
::>'d  Northern  Blocks. 

(.r. 

Gr- 

Gr. Iv;,. 
Kakurli   
Sons  of  Gwalia 
Yuanini   

Sept.  l! 
1912 

26 
80 

232 23 

47 

84 
27 
21 147 

22 28 

61 
72 
27 

32 
85 

12 

27 
15 
45 
28 
22 

97 
75 

254 

39 
38 143 

26 

82 
52 

67 

22 
4 17 

77 

20 46 

50 20 

60 
52 
43 

31 
37 

30 

32 
59 
36 
66 

71 
3 

441 

30 132 
238 50 

7 
21 
19 

5 

18 

17 

7 
3 
9 

32 

10 

2 
11 
77 

47 

22 
10 

Aug.  1 1913 Sept.  1 1913 

16 15 
66 

57 180 
167 

7 6 

42 

43 

46 46 

25 

25 

17 

16 

133 
132 

16 17 
20 

18 

47 

46 

57 

57 
20 

20 
30 

25 

57 

60 
6 5 

18 

18 

8 7 

40 
35 

22 22 
10 

8 

102 

97 

77 
,  77 

237 

220 

30 

31 
33 

30 

126 
120 

27 

24 

60 52 

33 

32 

57 

50 
12 12 

2 2 

16 
15 

66 68 
30 29 

38 

38 

40 

36 

67 

64 

53 53 
14 

13 

27 

30 

18 

21 

13 

16 

9 11 
15 

19 

10 12 

27 25 

49 

56 
38 

42 

2 1 

413 415 
15 17 

130 
128 

231 

250 

52 

51 

6 6 
15 15 
19 18 

6 7 
13 13 
13 15 

7 7 
17 

11 
13 

16 
33 

57 

13 13 

2 2 
8 8 

37 

61 
37 38 
20 

22 
8 9 

Others  in  Australasia 

Mount  Bojipy   
Mount  Morgan    
Talisman    
Tasmania  Gold  (10s.)  .. 
VVaihi   
Waihi  Grand  Junction-- 

America  : 

Alaska  Treadwell(;f5)   
Buena  Tierra    
Butters  Salvador     
Camp  Bird    
El  Oro     
Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   
St.  John  del  Rey   
Santa  Gertrudis   
Stratton's  Independence  (2s.  6d.). 
Tomboy      

Russia: 

Lena  Goldfields   
Orsk  Priority    
Siberian  Proprietary 

India: 

Champion  Reef  (2s.  6d.)  . 
Mysore  (10s.)    
Nundydroog  (10s.)   
Ooregum  (10s.)     

COPPER: 
Anaconda  (£5)   
Arizona  (5s.)      

Cape  Copper  (£2      »■ 
Chillagoe  (IDs.)    
Great  Cobar  (£5)      
Great  Fitzroy  (5s.)   
Hampden  Cloncurry      

Kyshtiin      
Messina  (5s.)     
Mount  Elliott  {£5)   

Mount  Lyell   
Rio  Tinto(£5)   
South  American  Copper  (2s.) 

Spassky   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC  : 

Broken  Hill : 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10  (£10)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
Zinc  Corporation  (lOs.)   

TIN 
Nigeria: 

Abu  (5s.)     
Bisichi     
Jos  (5s.)   
Kaduna(5s.)   
Naraguta    
Nigerian  Tin     
N.  Nigeria  Bauchi. 
Rayfield   
Ropp    

Other  Countries: 

Aramayo  Francke. 
Briseis     
Cornwall  Tailings.. 
Dolcoath     
Gcevor  (10s.)     

Gopeng   Mawchi   
Rooiberg     
Tekka   
Tronoh   

Sept.  1 
1912 

32 
65 

43 

2 
33 
22 

175 
18 
35 
29 
13 

36 

15 

147 

5 
17 

31 

2 
26 
80 

21 

16 

13 

115 
33 

17 

186 

43 

166 

4 
107 

2 

49 

67 
22 

167 
30 

1640 

31 

95 
60 

135 

27 

34 

51 

51 

47 
10 

136* 

163 
26 
13 

24 

7 
27 

30 

36 
8 

26 

36 29 
9 

37 

26 

13 

77* 

28 

31 
67 

73 

Aug.  I 
1913 

15 
70 
40 

1 

45 

22 

160 
17 

40 

15 

14 

21 
11 

105 

5 
16 

16 

2 

26 

52 
IS 

3 
10 

102 

25 

19 

146 

38 

110 

1 

48 

1 

42 

58 
27 

100 

24 

1497 

34 

66 

46 

140 

13 

31 

39 

35 

28 

6 

48 

152 

25  I 

17 

14 

20 

7 

20 

34 

23 

4 

20 

137 

32 

8 
22 
17 

16 

31 

18 
32 
60 

57 

Sept.  1 
1913 

15 

71 

42 

1 

45 

21 

162 
17 
40 

17 

14 

21 

II 

112 

7 

16 

20 
2 

26 

55 
10 
2 

12 

105 

25 

21 

157 

40 

125 

1 

43 

1 

43 

63 

30 

116 

25 

1585 

34 

71 

49 

147 

16 

33 

38 
36 
27 
6 

51 

152 

27 

18 

12 

21 

8 
20 

38 

27 
5 

23 
152 

32 

8 
25 
22 

21 

31 
20 

28 

62 

61 

Capital  re-arranged  during  year. 



TIN   MINING   IN   MEXICO 

A  neglected  industry.      Geographic  distribution  and  geologic  occurrence  of  tin  deposits. 

Prospects  for  profitable  enterprise. 

By  GEORGE  CHESTER  MASTER 

THE  mineral  cassiterite  is  widely  distri- 
buted in  Mexico  and  has  been  worked  by 

the  natives  in  a  desultory  manner  for  a 

period  ante-dating  the  conquest  of  the  country 
by  the  Spaniards  in  1521.  Tin  deposits  have 
been  worked  in  the  following  states :  Duran- 
go,  Jalisco,  Guanajuato,  and  San  Luis  Potosi ; 

serious  work  will  be   done  and  the  districts 

properly  prospected  and  exploited. 
In  the  following  notes  I  propose  to  describe, 

in  a  general  way,  the  occurrence  of  tin  and 
the  present  methods  of  mining  and  smelting 
as  performed  by  the  natives  in  the  neighbour- 

hood of  San  Luis  Potosi.     The  districts  that 

A   BIT  OF   THE   STUFF. 

some  of  these  have  been  described  by  Edward 

Halse  in  a  paper  entitled  '  The  Occurrence 
of  Tin  Ore  at  Sain  Alto,  Zacatecas,  etc.,' 
1899  ;  also  by  Walter  Renton  Ingalls  in  'The 
Tin  Deposits  of  Durango,  Mexico,'  1895. 
These  papers  were  read  before  the  American 
Institute  of  Mining  Engineers.  Except  for  a 
few  isolated  cases,  foreigners  have  not  inter- 

ested themselves  in  the  occurrence  of  tin  in 

Mexico,  and  it  is  only  within  the  last  year  or 
two  that  properties  have  been  acquired  by 
them.     It  is  to  be  hoped  that  now  some  more 

I  visited,  and  in  which  I  have  worked,  are  in 
the  two  states  named  last ;  in  some  cases  the 
country  was  very  rough,  rugged,  and  devoid 
of  vegetation  except  for  a  few  cacti,  whereas 
in  other  parts  they  were  easy  to  traverse  and 
in  places  covered  with  medium-sized  oak  and 
pine  trees,  with  good  waggon-roads,  and  often 
quite  near  a  railroad.  In  most  cases  water  is 
scarce  and  could  only  be  obtained  in  sufficient 
quantities  for  dressing  purposes  by  building 
dams  or  sinking  artesian  wells.  There  are  a 
number  of  these  wells  in  the  San  Luis  Potosi 
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district,  on  the  ranches  where  some  of  the  old 
mines  are  being  worked  ;  these  give  an  ample 
supply  of  water  for  irrigation  purposes. 

The  elevation  above  sea- level  of  the  tin 
districts  may  be  said  to  vary  from  5000  to 
9000  ft.  The  rocks  are  of  igneous  origin  and 
porphyritic  structure,  the  surrounding  country 

being  covered  by  large  overflows  of  lava,  evi- 
dently forced  through  the  underlying  beds  of 

shale  and  limestone,  which  can  be  seen  out- 
cropping here  and  there.  These  probably  be- 

long to  the  Cretaceous  age.  This  acid  lava  in 
most  cases  was  either  rhyolite  or  rhyolitic  tuff 
and  of  a  stony  nature,  quite  distinct  from  the 
more  vitreous  rhyolites  so  common  in  Mexico  ; 
with  the  naked  eye  the  rounded  porphyritic 

crystals  of  quartz  and  large  rectangular  cry- 
stals of  felspar  can  easily  be  distinguished  ;  in 

some  localities  the  flow  structure  is  pro- 
nounced, giving  a  banded  appearance  to  the 

rock,  adequately  described  by  Mr.  Ingalls  in 

the  afore-mentioned  paper  ;  he  says  "  the  or- 
dinary rhyolite-tufif  of  the  region  shows  a  most 

striking  fluidal  texture,  which  is  so  marked  in 
certain  places  that  the  exposed  outcrops  have 

the  appearance  of  stratification."  In  places 
it  has  been  altered  almost  beyond  recognition, 
at  least  with  the  naked  eye ;  the  crystalline 
structure  has  entirely  disappeared,  and  it  can 
easily  be  broken  with  the  fingers.  This  is 
evidently  due  to  percolating  solutions,  which 
have  impregnated  the  fractures  and  fissures 
with  oxides  of  tin,  iron,  and  manganese, altered 
the  country-rock,  and  partly  replaced  it  with 
the  metallic  oxides  mentioned.  There  are 
numerous  dikes  of  other  porphyritic  rocks,  but 
so  far  I  have  not  noticed  that  these  bear  any 
relation  to  the  occurrence  of  the  cassiterite. 

The  orebodies  are  found  in  mineralized 
belts  ;  these  are  several  hundred  yards  wide 
and  I  have  traced  them  for  over  six  miles. 
The  mineral  is  found  in  fissures  and  fault- 
planes  within  these  belts,  usually  running 
parallel  to  one  another,  due  northwest  being 
the  usual  strike.  These  veins  vary  in  thick- 

ness from  the  fraction  of  an  inch  to  10  ft.,  and 
the  ore-shoots  are  of  various  dimensions,  the 
largest  that  I  have  already  seen  being  1  to  8 
ft.  thick,  6  to  30  ft.  long,  and  100  ft.  deep.  At 
one  old  mine  there  were  two  parallel  deposits 
carrying  cassiterite  about  50  ft.  apart ;  these 
were  connected  by  stringers  running  in  all 
directions  and  at  all  angles  from  one  to  the 
other,  and  from  the  evidence  of  old  workings 
they  had  been  worth  following,  and  made  the 
deposit  like  a  sto<  kwork.  In  some  cases  well 
defined  walls  limit  the  ore,  while  in  others  it 

gradually  passes  into  the  much  altered  coun- 

try-rock, which  is  impregnated  with  tin  oxide 
for  a  considerable  distance  from  the  original 

deposit  or  vein  ;  but  this  is  characteristic  of 
tin  deposits.  Despite  the  usual  irregular  walls 
the  deposits  are  persistent  along  their  line  of 
strike,  and  in  many  places  old  workings  can 
be  traced  for  several  hundred  yards  on  the 

same  vein.  It  is  probable  that  before  the  ap- 
pearance of  the  tin  there  was  some  sort  of 

fissure  in  the  rhyolite,  and  the  solutions  carry- 
ing that  metal  rose  through  this  fissure  pene- 

trating every  fault-plane  and  adjacent  crevice, 
altering  the  country-rock  in  the  vicinity  and 
wherever  the  conditions  were  favourable, 

leaving  behind  a  deposit  of  tin  oxide  and  as- 
sociated minerals. 

Cassiterite  occurs  in  crystalline  bands,  and, 
where  the  walls  of  the  deposit  are  regular,  is 
often  on  either  wall  with  a  matrix  between 

composed  of  broken  pieces  of  country-rock 
cemented  together  with  nodules  and  small 
stringers  of  cassiterite;  these  are  sometimes 
intermixed  with  chalcedony  and  more  rarely 
with  lime.  Such  bands  vary  in  thickness  from 
a  fraction  of  an  inch  to  several  inches  of 

solid  crystalline  cassiterite.  Nodules  of  the 
same  mineral  occur  in  reniform  masses,  and  I 
have  seen  these  up  to  251b.  weight  of  nearly 
pure  tin  oxide.  The  crystalline  variety  is 
usually  of  a  reddish  -  brown  colour,  but  the 
nodules  vary  from  jet  black,  brown,  red,  pink, 

or  yellow  to  nearly  white,  frequently  show- 
ing a  beautiful  radiating  structure  which  re- 

sembles the  grain  of  wood.  Sometimes  these 
nodules  have  for  a  nucleus  a  piece  of  country- 
rock  or  quartz,  and  around  this  cassiterite  has 
been  deposited  in  intermediate  layers  with 
quartz  or  lime.  In  a  few  cases  I  have  seen 
specimens  resembling  a  stalactite,  the  centre 
part  being  composed  of  tin  oxide  and  the  outer 
layers  of  lime.  Oxides  of  iron  and  manganese 
are  common  in  these  deposits,  and  in  places 
the  cassiterite  entirely  gives  way  to  the  oxides 
of  the  former  metal. 

Up  to  the  present  date  no  systematic  min- 
ing or  prospecting  has  been  done,  and  only  in 

a  few  cases  have  the  natives  procured  titles  to 
the  properties.  They  operate  in  the  following 
manner :  There  is  a  small  roving  population 
of  tin  miners  ;  sometimes  ten  or  more  of  these 

get  together  and  go  to  the  owner  of  a  ranch 
on  whose  land  tin  is  known  to  exist,  and  ar- 

range to  pay  him  a  small  royalty  on  any  tin 
extracted,  besides  a  small  rent  for  the  right  to 
build  their  huts,  use  of  firewood,  and  make 
the  necessary  charcoal  for  smelting  their  ore  ; 
often  the  ranch-owner  finances  the  miners  to 
enable  them  to  make  a  start,  and  after  he  has 
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once  lent  them  money  they  are  more  or  less  in 
his  power.  This  practice  is  of  course  illegal, 
because  the  tin  does  not  belong  to  the  owner  of 
the  surface  land  but  to  the  Mexican  Govern- 

ment, and  in  this  manner  the  Government  is 
deprived  of  the  annual  taxes  for  the  mining 
claim,  also  the  royalty  on  the  metal  extracted. 
According  to  the  mining  laws  of  Mexico  the 
owner  of  the  surface  land  is  entitled  to  any 
combustible  substances  discovered  thereon, 

such  as  coal  or  oil,  salts  or  building  s'.ones, 
all  metalliferous  minerals  belonging  to  the 
Government.  When  a  promising  outcrop  or 

vein  has  been  'located,'  work  is  started  at 
once  and  this  is  often  profitable  trom  the 

commencement.  In  most  cases  the  first  few- 
feet  of  excavation  can  be  accomplished  with- 

out the  use  of  explosives,  pointed  bars  and 

wedges  being  used ;  in  fact,  the  actual  vein- 
stuff  is  always  mined  with  such  tools,  powder 
only  being  employed  in  sparing  quantities  to 
loosen  the  surrounding  country-rock  where  it 
is  exceptionally  hard.  The  workings  them- 

selves are  usually  very  irregular,  having  fol- 
lowed the  shoots  only  where  it  payed  to  work 

them,  but  in  one  or  two  cases  I  have  seen 
veins  that  can  be  traced  on  the  surface  by  old 
workings  for  over  500  ft.,  some  of  which  have 
fairly  regular  open  stopes,  from  wall  to  wall 
measuring  about  3  ft.,  and  in  some  cases  these 
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workings  are  more  than  100  ft.  deep.  In 
places  there  are  good-sized  stopes  where  the 
ore-shoots  have  widened  out  to  6  and  10  feet. 

Where  ladders  are  necessary,  those  known 
in  Mexico  as  chicken-ladders  are  used.  They 
consist  of  nothing  more  than  a  mere  rounded 
or  untrimmed  palm  or  pine  tree,  with  little 
notches  cut  every  S  or  9  inches,  on  which  one 
has  to  place  the  foot  sideways.  These  appear 
clumsy  at  first,  but  after  a  little  practice  one 
can  travel  faster  on  them  than  on  an  ordinary 

ladder,  and  the  cost  is  much  less.  Occasion- 
ally, in  old  mines,  I  have  seen  these  ladders 

where  they  have  been  made  of  oak  or  other 
hard  woods,  and  have  become  polished  and 
nearly  black  with  age,  and  no  doubt  have  been 
in  use  for  over  one  hundred  years.  All  ore 
and  waste  is  carried  out  in  sacks  on  the  backs 
of  the  miners,  and  it  is  a  rare  occurrence  to 
see  them  using  a  windlass,  but  this  is  partly 
explained  by  the  irregularity  of  the  workings 
and  the  want  of  sufficient  capital  to  sink 
proper  shafts. 

A  wrong  impression  of  these  old  mines  is 
easy  to  get,  by  taking  samples  from  the  faces 
as  left  by  the  natives,  because,  as  is  only 
natural,  they  continued  to  work  while  it  paid 
them  to  do  so,  but  directly  the  vein  narrowed 
down  or  the  ore-shoot  was  a  bit  pinched,  they 
abandoned  the  workings,  not  having  sufficient 

capital  to  do  some  dead-work  and  look  for  the 
continuation  of  the  ore  as,  of  course,  has  to  be 
done  in  some  of  the  best  of  mines,  it  being  no 

criterion  that  because  an  ore-shoot  is  pinched 
in  one  place  that  it  will  always  continue  so. 

There  are  several  districts  where  these  old 

mines  are  found,  and  at  the  present  day  some 
of  them  are  still  being  worked,  while  others 
have  been  abandoned  and  filled  with  waste 

nearly  up  to  the  surface. 
The  ore,  when  brought  from  the  mine,  is 

*  cobbed  '  to  about  \  inch  by  hand  and  sorted, 
then  washed  in  a  '  planilla,'  and  finally  in  a 
wooden  *  batea.'  A  planilla  is  a  hole  dug  in 
the  ground  about  5  ft.  long,  3  ft.  wide  at  the 
upper  end,  at  the  lower  about  2  ft.,  with  a 

sloping  surface  of  from  two  to  five  degrees  to- 
ward the  narrow  end,  where  there  is  a  cup- 

shaped  hole  in  which  the  water  collects  ;  the 
depth  excavated  below  the  surface  is  only  a 
few  inches  and  stones  are  placed  at  the  sides 

to  prevent  the  water  or  concentrate  from  be- 
ing washed  away  and  lost.  The  process  of 

concentration  consists  in  placing  from  60  to 
120  lb.  of  ore  at  the  upper  end  of  the  planilla 
and  filling  the  hole  at  the  lower  end  with 
water  ;  the  latter  is  then  thrown  on  the  ore  by 
means  of  a  horn  cup,  and  as  one  would  expect. 

the  waste  and  material  of  a  lower  specific 
gravity  tends  to  be  washed  down  the  slope,  the 
cassiterite  remaining  at  the  upper  end.  This 
process  is  repeated  at  least  twice  on  the  same 
ore ;  the  concentrate  then  receives  a  final 

washing  in  a  wooden  batea.  If  local  condi- 
tions permit  it,  the  planilla  is  always  made  at 

the  side  of  a  running  stream,  so  that  the  water 
can  be  run  direct  into  the  hole ;  but  this  is 
usually  an  exception  to  the  rule,  for  in  most 
cases,  the  mountain  streams  in  the  vicinity  of 
the  mines  only  contain  water  for  a  few  months 
of  the  year  and  the  miners  prefer  to  carry  the 
water  to  the  ore.  The  concentrate  varies  in 
richness  from  one  mine  to  another,  and  is,  of 
course,  also  improved  in  quality  if  the  ore  is 
cobbed  and  ground  finer,  but  it  averages  from 
45  to  65%  tin.  The  concentrate  is  then  dried, 
collected  in  sacks,  and  put  aside  for  smelting. 

The  small  blast-furnaces  used  by  the  na- 
tives are  built  of  any  hard  stone,  cemented  to- 

gether by  a  clay  called  tierra  del  fuego,  found 
locally  in  most  of  the  tin  districts.  The  inside 
dimensions  of  the  furnace  are  :  height  2  ft. 
6  in.  ;  at  top  the  feed  opening  measures  5  in. 
square  ;  the  front  inside  is  vertical  but  the 
back  and  sides  slope  outward,  and  the  inside 
diameter  at  the  bottom  is  9  in. ;  the  bottom  of 
the  furnace  has  a  steep  slope  toward  the  open 

hearth  in  front,  the  latter  being  merely  an  ex- 
cavation with  a  clay-lined  floor.  In  some 

cases '  adobes  '  (mudbricks)  are  built  up  on  top 
of  the  furnace  2  or  3  ft.  high  to  protect  the 
men  at  the  bellows  from  fumes  and  sparks. 
The  outside  dimensions  of  the  furnaces  vary, 
but  a  good  idea  of  these  can  be  obtained  from 
the  accompanying  photograph.  The  blast  is 

produced  from  two  bellows,  worked  alterna- 
tely by  two  men.  These  bellows  are  made  of 

ox-hide,  and  are  well  illustrated  in  Mr.  Halse's 
paper  of  September  1899.  The  nozzles  of 
these  two  bellows  unite,  forming  one  tuyere, 
made  of  a  piece  of  iron  pipe,  about  8  in.  above 
the  bottom  of  the  furnace ;  the  blast  enters 
the  latter  through  a  large  hole,  quite  3  in. 
diameter.  Much  air  is  lost  at  this  point,  but 

"the  reason  for  having  the  hole  so  large  is  that 
the  furnaceman  can  use  it  for  looking  into  his 
furnace  and  can  insert  a  small  iron  bar  should 

the  charge  cake,  without  it  being  necessary  to 
stop  the  blast  entirely.  When  the  concentrate 

is  low  in  tin  contents,  for  instance  45'X)  tin,  it 
is  customary  to  mix  it  with  other  concentrates 

of  about  65%,  that  is,  if  the  latter  can  be  ob- 
tained in  the  district,  in  the  proportion  of  two 

of  the  former  to  one  of  the  latter.  The  con- 
centrate obtained  from  washing  the  alluvial  in 

the  '  arroyos '  (riverbeds)  is  always  in  great 
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demand  for  smelting,  because  it  is  easier  to 

flux  and  richer  in  tin,  but  its  supply  is  very- 
limited,  on  account  of  the  precipitous  sides 
of  the  arroyos  and  the  general  topographical 
features  of  the  country,  which  are  not  favour- 

able to  the  collection  of  large  alluvial  deposits, 
at  least  in  the  immediate  neighbourhood  of  the 
veins.  Individual  miners  sometimes  strike 

rich  pot-holes  in  the  river-beds,  and  these  are 
worked  from  year  to  year,  because  during 
every  rainy  season  they  collect  considerable 
tin  oxide;  this,  when  washed  and  concentrated, 
will  assay  70%  tin. 

Before  commencing  operations  the  furnace 

and  hearth  are  always  re-lined  with  clay,  and 
when  dry,  charcoal  is  fed  into  the  furnace  and 
a  light  blast  admitted  until  the  temperature 
begins  to  rise,  then  moistened  concentrate 
(which  has  previously  been  crushed  to  i  in.) 

is  fed,  in  the  proportion  of  one  part  of  concen- 
trate to  three  parts  of  charcoal  (by  weight)  ; 

when  the  furnace  is  thoroughly  hot,  one  part 

of  '  hard-head  '  is  fed  to  every  8  parts  of  con- 
centrate. Hard-head  is  tin  and  iron  alloyed 

in  various  proportions,  and  is  obtained  from 
the  slag  of  previous  smelting  operations.  As 
much  as  450  lb.  of  various  concentrates  are 

often  smelted  at  a  time,  and  when  the  opera- 
tion is  nearing  its  end,  the  slag  is  broken  to  1 

in.  and  re-smelted.  The  second  slag  is  broken 
afterward  to  5  in.  and  carefully  washed,  the 

resulting  pellets  of  tin  and  hard-head  being 
reserved  for  a  subsequent  smelting  operation. 
The  treatment  of  450  lb.  of  concentrates  takes 

16  hours.  It  is  hard  to  give  an  exact  estimate 
of  the  loss  of  tin  in  the  operation  because,  as 

before  mentioned,  the  washed  slag  and  hard- 
head from  previous  smeltings  are  always  add- 

ed, if  available,  and  these  vary  considerably 
in  their  tin  contents,  so  without  careful  assays 

I  can  only  say  that  the  loss  is  approxi- 
mately 10%. 

The  cost  for  smelting  450  lb.  of  concentrate, 

including  charcoal  and  labour,  is  16'20  pesos (about  32s.  5d.) 
The  cost  is  divided  as  follows  : 

Pesos 
1350  1b.  Charcoal       864 

One  furnace-man  at  12  c.  per  25  lb.  concen- 
trate smelted        2  16 

Four  men  at  the  bellows  at  6  c.  per  25  lb. 

concentrate  smelted        4'32 
One  furnace-feeder  at  6  c.  per  25  lb.  con- 

centrate smelted       108 

with  iron.  As  one  would  imagine,  this  me- 
thod is  wasteful  and  a  large  percentage  of  the 

tin  adheres  to  the  clinkers.  When  about  25 

lb.  tin  has  been  run  out,  it  is  doubled  up  and 
eventually  shipped  in  sacks,  each  containing 
1 00  lb.  There  is  always  a  good  market  for  the 

tin  locally  ;  the  store-keepers  in  the  nearest 
towns  buy  the  metal  to  re-sell  at  a  profit  to 
the  large  firms  in  Mexico  City.  The  tin  is 
thus  sold  without  being  refined  and  contains 
from  90  to  96%  metal.  I  shall  conclude  these 
notes  by  saying  that  it  seems  strange  to  me 
that  a  district  containing  tin,  in  a  country 
where  transport  is  easy,  labour  cheap,  the 

climate  perfect,  and  tin  prospects  bright,  re- 
mains unexploited,  when  one  thinks  of  the 

large  sums  of  money  invested  in  out-of-the- 
way  places,  like  Northern  Nigeria,  where  the 
difficulties  and  expenses  for  prospecting  are 
treble  what  they  are  in  Mexico. 
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The  metal  is  allowed  to  run  out  on  to  the 

hearth  every  few  minutes  by  lifting  the  solidi- 
fied slag  and  clinkers  with  a  long  pole  tipped 

Mineral  Production  in  Great  Britain. 

The  first  part  of  the  Mines  and  Quarries 

Report  for  the  year  1912  contains  the  follow- 
ing figures  for  the  output  of  minerals  in  the 

United  Kmgdom  for  1911  and  1912  : 
1911  Tons  19U  Tons 

Alum  Shale               10,516  11.258 
Arsenic                 2,144  2,194 
Arsenical  Pyrite                 1,170  2,450 
Barium  (Compounds)               44,118  45,377 
Bauxite                 6,007  5,790 
Bog  Ore                 2,700  3,340 
Chalk          4,884,020  4,285,412 
Chert,  Flint,  etc               71,577  74,718 
Clays  and  Shale       13,835.038  12,808.950 
Coal    271,891.899  260.416,338 
Copper  Ore  and  Copper 

Precipitate                  3,262  1,933 
Diatomite                 • —  62 
Fluor  Spar               55,231  47,246 
Gold  Ore                 2.752  170 
Gravel  and  Sand          2,280,248  2,191,451 

Gypsum             276,684  285,291 
Igneous  Rocks          6,524,696  6.638,215 
Iron  Ore        15,519,424  13,790,391 
Iron  Pyrite                10.114  10.522 
Lead  Ore               23,910  25,409 
Lignite                     120  62 
Limestone    (other     than 

Chalk)        12,183,355  11,500,660 
Manganese  Ore                 4,987  4,170 
Mica                25,335  29,962 
Natural  Gas   c.  ft.  221,400  c.  ft.  161,200 
Ochre,   Umber,  etc                14,585  13,947 
Oil  Shale          3,116,803  3,184,826 
Rock  Salt              200,620  218,055 
Salt  from  Brine    (a)  1.924,655  1.904,195 
Sandstone          4,044,907  3,839,567 
Slate  and  Slate  Slabs             425,125  383,422 

Soapstone               —  8 
Sulphate  of  Strontia                 5,869  19,370 
Tin  Ore  (dressed)                  7.746  8,166 
Uranium  Ore                       67  42 
Wolfram                     266  193 
Zinc  Ore               17,652  17,704 
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Characteristic  types.     Banded  Ironstone.     The  Antelope,  Connemara,  Golden  Kopje, 

and  Wanderer  Mines.      Banket  Deposits.      Eldorado  and  Shamva  Mines. 

By  F.  P.  MEN  NELL 

Introductory. — Judging  from  the  tone 
of  the  share-market,  it  might  well  be  imagined 

that  Rhodesia  was  a  country  of  small  mining 

possibilities.   Looking  at  the  matter,  however, 

from  a  strictly  professional  point  of  view,  un- 

influenced by  market  considerations,  the  situa- 
tion assumes  quite  a  different  aspect.     It  is 

no  longer  possible,  in  fact,  to  regard  Rhodesia 
as  merely  a  country  of  a  few 
small  mines.     Every  year  it 

becomes     increasingly    evi- 
dent that  it  has  a  fair  share 

of  big  things,  even  if  we  con- 
fine ourselves  to  gold  mining 

alone.     The  larger  lodes  are 
seldom  ordinary  quartz  veins, 
and  are,  therefore,  specially 
interesting  from  a  technical 

standpoint.   They  are  gener- 
ally mineralized  zonesor  mas- 
ses of  rock  rather  than  veins 

in    the   conventional    sense, 

and  are  perhaps  most  con- 

veniently   termed    *  impreg- 
nations.'      In    the    Archean 

areas, or  'schist  belts,'  as  they 
are  popularly  termed,  almost 
any  kind  of  rock  may  contain 

gold,  but  so  far  the  metamor- 
phosed sediments  known  as 

the  '  banded  ironstones  '  and 
the  conglomerate  series  have 
come  into  most  prominence. 
It  is  some  of  these  deposits 
that  I  shall  describe. 

In  the  Banded  Ironstone. — It  should 

be  premised,  for  the  sake  of  the  uninitiated, 

that  the  deposits  termed  in  Rhodesia  '  banded 
ironstone'  are  iron-bearing  rocks  such  as  are 
characteristic  of  almost  every  Archean  area. 

They  are  conspicuous  features  around  Lake 
Superior  and  in  Canada  generally,  as  well  as 
in  India,  Brazil,  tropical  Africa,  and  Western 
Australia.  They  may  vary  from  almost  pure 

quartz  to  nearly  pure  iron  oxide,  but  they  must 

originally  have  been  coarse  to  fine  mechanical 
sediments  (sandstone  and  shale),  as  shown  by 
structural  relations  and  distribution.  They 

are  variously  known  as  '  ferruginous  chert,' 

led  jasper,'  '  magnetic  quartzite,'  '  hema- 
chist,'  '  calico  rock,'  '  itacolumite,'  '  ita- 

' banded 

tite  schi 

birite,' '  jaspilite,'  and  no  doubt  by  other  names 
according  to  locality.  They  contain  the  largest 
number  of  the  Rhodesian  gold  occurrences 

that  may  be  regarded  as  impregnations,  a  fact 
that  contrasts  with  the  rarity  of  workable 

quartz  veins  traversing  the  rocks  of  the  Banded 

Banded  Ironttone  in  the  Bed  of  the  Sebakire  Jtirer. 

Ironstone  series.  Thus,  whereas  I  can  only 

enumerate  four  so-called  '  reefs  '  or  veins  in 
Banded  Ironstone  country,  namely,  the  Bris- 

tol, Champion  (Gwanda),  Susanna,  and  Vera- 
city, there  can  be  cited  the  following  large 

impregnations  :  Antelope,  Camperdown,  Con- 
cession Hill,  Connemara,  Giant  (in  part), 

Golden  Kopje  and  Union  Jack,  Long  John, 

New  Found  Out,  Sabiwa,  Wanderer,  and  Za- 
bonkwe,  this  list  comprising  several  of  the 
best  known  mines  in  Rhodesia.  They  are, 
moreover,  scattered  right  over  the  country, 
from  the  north  of  Mashonaland  to  the  south 
of  Matabeleland. 

204 
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Antelope  Mine. — This  is  situated  on  the 
south  side  of  a  narrow  belt  of  schistose  rocks, 

only  half  a  mile  wide,  if  one  excludes  the  mar- 
ginal modifications  of  the  granite,  which  has 

been  much  altered  in  composition  by  absorp- 
tion of  material  from  the  adjacent  schist.     In 

by  a  thin  strip  of  much  altered  schistose  ser- 
pentine, while  on  the  north  hornblende  and 

pyroxene  granulites  are  succeeded  by  more 
banded  ironstone  before  the  granite  is  encoun- 

tered. The  schist  belt  is  penetrated  here  and 
there  by  dikes  given    off  from  the  adjacent 

spite  of  its  narrowness,  the  schist  belt  extends 
for  many  miles  east  and  west  of  the  mine, 
along  the  southern  edge  of  the  great  Matopo 

granite  mass,  of  which  some  45  miles  is  tra- 
versed in  proceeding  to  the  mine  from  Bula- 

wayo.  The  orebody  is  hard  banded  ironstone, 
only  separated  from  the  granite  on  the  south 

3—5 

granite  masses.  These  dikes  are  sometimes 
of  types  differing  little  from  normal  granite, 
but  are  generally  of  a  pegmatitic  or  aplitic 
nature.  The  vicinity  of  the  dikes  appears 
distinctly  favourable  to  the  ore  being  of  good 
grade.  The  banded  ironstone  everywhere 
shows  marked  contact  alteration,  the  develop- 
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ment  of  hornblende  needles  being  usually  dis- 
cernible by  the  naked  eye,  while,  under  the 

microscope,  the  rock  appears  as  a  granular 
aggregate  of  quartz,  magnetite,  pyrrhotite, 
and  hornblende,  often  with  zoisite,  and  a  little 
apatite.  The  banding  is  somewhat  obscure, 
but  still  traceable.  There  is  much  to  suggest 

that  the  gold  was  deposited  before  the  meta- 
morphism  of  the  rock  ;  for  example,  the  fresh- 

ness of  the  hornblende  and  its  relations  with 

the  pyrrhotite.  Signs  of  secondary  enrich- 
ment are  rare,  unless  it  be  the  occasional  oc- 

currence along  cracks  of  pyrite,  which  is  ab- 
sent from  the  normal  ore,  a  feature  probably 

connected  with  the  intrusion  of  the  granitic 

dikes.  The  lode  dips  north  at  60°,  and  the 
vertical  main  shaft  consequently  gives  a  good 
section  of  the  overlying  granulites.  These 
comprise  bands  of  what  may  originally  have 
been  limestone,  now  entirely  converted  into  a 

coarse-grained  aggregate  of  green  pyroxene 
with  some  calcite  and  occasional  well  de- 

veloped crystals  of  grossular  garnet.  The 

'ancient'  workings  on  this  line  of  ironstone 
continue  for  some  three  miles,  but  it  is  only 
here  and  there  that  sulphide  ore  of  good  grade 
has  been  found  beneath  them.  On  the  main 

ore-shoot  the  shaft  is  down  over  1000  ft.,  and 

the  grade  at  the  lowest  points  reached  com- 
pares well  with  that  near  the  surface.  On 

the  6th  level,  according  to  the  engineer's  re- 
ports, assays  average  12  dwt.  over  57  inches 

for  a  length  of  500  ft.,  while  on  No.  7  the 
average  is  10  dwt.  over  54  inches  for  over 

600  ft.  A  reduction  plant  is  in  course  of  erec- 
tion, and  the  ore  reserves  are  announced  as 

130,000  tons  averaging  just  over  10  dwt. 

CoNNEMARA. — This  property  is  interesting 
as  the  most  recently  discovered  of  those  that 
have  already  been  sufficiently  developed  to 
justify  flotation  of  the  claims  into  a  mining 
company.  Another  interesting  point  is  that 

the  orebody  is  in  virgin  ground,  quite  un- 

touched by  the  ubiquitous  'ancients.'  That 
it  should  so  long  have  eluded  the  modern  pros- 

pector is  remarkable  in  view  of  its  situation 
on  a  low  ridge  just  beside  the  old  main  road 
between  Gwelo  and  Sebakwe.  The  outcrop- 

ping ironstone  had  nothing  difTerent  in  its  ap- 
pearance from  hundreds  of  other  occurrences 

where  no  gold  is  to  be  found,  though  it  gave 
some  rich  assay-results.  Pannings,  it  is  true, 
only  revealed  about  one-third  of  the  total  gold 
present,  but  even  that  was  an  attractive  amount 
in  places,  as  will  be  evident  from  the  fact  that 

the  most  prominent  part  of  the  outcrop  as- 
sayed 46  dwt.  over  a  width  of  8  feet,  while 

trenches  cut  at  about  50  ft.  distance  on  either 

side  gave  assays  of  17  dwt.  over  9  ft.  and  10 
dwt.  over  20  ft.,  respectively.  The  deposit  as 
a  whole  is  of  much  lower  grade  even  in  the 
oxidized  zone  than  these  figures  might  appear 

to  indicate,  and  they  afford  an  instance,  dis- 
tinctly rare  among  the  banded  ironstones,  of 

marked  surface-enrichment.  The  ore  reserves 
are  given  in  a  recent  report  as  180,000  tons 
averaging  about  7i  dwt. 

Giant. — This  mine,  though  it  has  recently 
fallen  upon  evil  days,  owing  to  what  is  re- 

garded by  the  management  as  a  fault  cutting 
off  the  orebody  between  the  6th  and  7th  levels, 

has  been  one  of  the  most  profitable  in  Rho- 
desia. Its  geology  is  in  many  respects  simi- 

lar to  that  of  the  Antelope,  the  country  con- 
sisting of  banded  ironstone  associated  with 

much-altered  serpentine,  close  to  a  granite 
contact.  It  differs,  however,  in  the  fact  that 
the  banded  ironstone  has  been  much  disturbed 
and  shattered,  while  the  serpentine  has  been 
profoundly  altered  by  the  effects  of  circulating 
water.  A  sort  of  composite  rock  has  thus  been 
produced,  consisting  largely  of  chlorite  and 
talc  schist ;  and  it  is  this  that  carries  most  of 
the  gold.  The  ore  is  in  places  heavily  charged 
with  pyrite  and  pyrrhotite,  the  last  containing 
traces  of  nickel  and  cobalt.  Pyroxene  granu- 

lites occur  on  the  adjacent  New  Found  Out 

claims,  and  appear  to  be  due  to  the  metamor- 
phism  of  the  banded  ironstone  itself.  The  last 
constitutes  the  whole  of  the  orebody  on  this 

mine,  the  ore  being  arsenical  and  highly  re- 
fractory, unlike  that  of  the  neighbouring  Giant. 

The  aplitic  dikes  that  traverse  the  schist  belt 
near  these  properties  often  contain  garnets,  as 
is  the  case  at  the  Antelope. 

Golden  Kopje. — This  locality  is  about 
15  miles  west  of  the  Eldorado  mine  in  the 

Lomagundi  district.  There  is  a  prominent 
outcrop  of  the  ironstone,  overlooking  a  vlei  or 
swampy  flat  concealing  the  edge  of  the  granite, 
which  is  just  south  of  the  mine.  To  the  north 
the  conglomerate  series  occurs  with  limestone 

beyond  it.  The  Golden  Kopje  itself  was  for- 
merly known  as  the  Montrose  mine,  and  pro- 
duced a  considerable  amount  of  gold  under 

that  name,  almost  entirely  from  an  open-cut. 
It  was,  like  the  Connemara,  virgin  ground, 

untouched  by  the  'ancients,'  but  there  were 
old  workings  on  the  adjacent  Union  Jack 
claims,  with  which  it  is  now  amalgamated. 
Though  so  close  to  the  granite,  the  orebody 
shows  little  sign  of  contact-alteration  ;  indeed, 
it  is  perhaps  the  most  normal-looking  of  any 
banded  ironstone  that  is  auriferous.  Under 

the  microscope  the  rock  has  the  appearance 

of  a  close-grained  quartzite,  with  bands  alter- 
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nately  rich  in  iron  oxide  (magnetite)  and 
nearly  free  from  it.  As  may  generally  be 
noticed,  the  crystals  of  magnetite  often  occur 
in  the  middle  of  quartz  grains,  thus  evidencing 

the  complete  re- crystallization  of  the  whole. 
At  a  depth  the  rock  becomes  more  slaty-look- 

ing, and  is  rich  in  pyrite,  as  appears  usually 
to  be  the  case  where  the  ironstone  is  unaltered 

by  surface  agencies. 
Wanderer. — This  mine  has  at  present 

the  largest  crushing  capacity  of  any  in  Rho- 
desia, treating  about  15,000  tons  of  ore 

monthly.  It  also  boasts  the  largest  orebody 
and  the  lowest  working  cost  in  South  Africa. 
It  is  situated  in  the  Selukwe  district,  about  7 
miles  from  the  township  of  that  name.      J. 

Microscopic  Section  of  Banded  Ironstone  from  the  Golden  Kopje. 

W.  Gregory'''  has  given  a  detailed  descrip- 
tion of  the  deposit,  and  it  is  accordingly  un- 

necessary to  enlarge  upon  the  subject  here.  It 
maybe  noted,  however,  that  the  occurrence  of 

gold  seems  closely  connected  with  the  shear- 
ing and  shattering  to  which  the  rock  has  been 

subjected,  and  that  the  gold  contents  are,  as  a 
rule,  highest  where  there  is  most  iron  oxide 
in  the  vein-matter.  Another  interesting  fact 
is  that  the  rock  in  depth  sometimes  passes  into 
what  in  the  Lake  Superior  region  has  been 

termed  a  '  cherty  iron  carbonate.'  That  is  to 
say,  the  iron  oxides  decrease,  and  the  rock 

appears  under  the  microscope  as  a  very  fine- 
grained quartz  aggregate  with  streaks  of  a 

carbonate,  which  is  no  doubt  chalybite,  and 
specks  of  pyrite.  The  banding  is  still  well 
marked  in  hand-specimens.  Associated  with 
the  ironstone,  and  at  times  forming  part  of 

the  orebody,  are  some  gneissic-looking  rocks, 

*Trans.  I.M.E.,  1906,  p.  32  of  A.C- 

which  it  has  been  suggested  are  of  igneous 
origin.  I  do  not,  however,  think  that  this  is 
the  case,  as  their  microscopic  characters,  in 
spite  of  the  intense  crushing  to  which  they 
have  been  subjected,  strongly  suggest  a  sedi- 

mentary origin.  They  are  best  regarded  as 
metamorphosed  grits  belonging  probably  to 
the  conglomerate  series.  There  does  appear 
to  be  a  small  acid  dike  at  one  point,  but  it  is 

altogether  later  than  the  formation  of  the  ore- 
body.     I  am  indeed  inclined  to  consider  the 

Open-Cut  on  the  Wanderer-. 

whole  deposit  as  an  example  of  ore  deposition 
without  the  aid  of  igneous  intrusion. 

The  Conglomerate  Series. — In  three 
different  localities  the  rocks  of  the  conglomer- 

ate series  are  known  to  carry  gold  in  appreci- 
able amount.  These  are  in  the  districts  of 

Lomagundi,  Sebakwe,  and  Abercorn.  The 
deposits  were  discovered  in  the  order  named, 
although  the  first  actual  production  of  gold 
was  recorded  from  the  Riverlea  mine,  at 

Sebakwe,  where  a  dry-crushing  plant  started 
work  early  in  1907,  before  stamps  were 
dropped  on  the  Eldorado. 

Lomagundi  Banket. — ^The  beds  of  con- 
glomerate on  which  the  Eldorado  mine  is 

situated  run  for  many  miles  in  an  east  and 



208 THE    MINING    MAGAZINE 

west    direction    from    that    property.      The 
character  of  the  rock,  however,  changes  con- 

siderably as  one  travels  in  either  direction,  and 

the  appended  notes  are  chiefly  based  on  speci- 
mens from  the  Eldorado  mine.     The  exposure 

in  the  bed  of  the  Hunyani  river,  west  of  the 
Rowdy  Boys  claims,  is  a  magnificent  one,  and 

gives  much  the  clearest  idea  of  the  field  rela- 
tions of  the  rocks,  but  for  petrological  purposes 

the  fresher  specimens  obtainable  underground 
are  naturally  to  be  preferred.  The  matrix  of  the 
rock  varies  a  good  deal,  but  typically  it  is  a 
finely  foliated  aggregate  of  green  hornblende, 
brown  biotite,  quartz,  and  felspar,   together 
with  epidote  and  sometimes  chlorite,  as  well 
as  some  calcite,  magnetite,  and  pyrite.    Large 
grains  of  detrital  quartz  are  often  seen,  and 
there  can  be  little  doubt  that  the  whole  was 

originally  of  a  muddy  nature,  probably  similar 

to  the  complex  mixture  of  decomposing  sili- 
cates derived  from  the  common  epidiorites  and 

hornblende  schists  of  the  present  day.     The 
pebbles  are  of  granite,  granophyre,   banded 
ironstone,  actinolite  schist,  quartz,  and  even 
crystalline  limestone,  the  first  named   being 
the  commonest.      The  banded  ironstone  peb- 

bles are  very  interesting  as  showing  obvious 
signs  of  contact  metamorphism,and  indicating, 
therefore,  that  the  granite,  of  which  so  many 
pebbles  occur,   was  of  later    date    than    the 
Banded  Ironstone  series.     It  may  be  remark- 

ed incidentally  that  no  traces  of  a  granite  older 
than  the  conglomerate  now  remain ;  all   the 
great  present-day  masses  are  of  later  intrusive 
origin.     A  pebble  of  crystalline  limestone  ob- 

tained by  me  from  the  Eldorado  4th  level  also 
demonstrates  the  existence  of  a  series  of  lime- 

stone older  than  the  thick  masses  overlying 
the   conglomerates  to  the  north.     I   had  the 
good  fortune,  while  examining  the  3rd  level 
stopes  in  the  Eldorado,  to  secure  a  specimen 

throwing  a  great  deal  of  light  on  certain  prob- 
lems connected  with  the  deposition  of  the  gold 

in  the  ore.    The  specimen  was  chiefly  remark- 
able  for  a  small  oval  granite    pebble,   with 

visible  gold  not  only  round  it,  but  in  it,  and  it 
appeared  to  be  an  exception  to  the  general 
rule  that  if  gold  occurs  in  the  pebbles  it  is  al- 

ways along  cracks.   On  slicing  the  rock,  how- 
ever, this  apparent  anomaly  was  found  to  be 

merely  due  to  the  way  in  which  the  gold  was 
irregularly  disseminated  along  closely  set  sys- 

tems of  intersecting  fractures,  not  recognizable 
by  the  naked  eye.     Every  pore  of  the  rock, 
so  to  speak,  appears,  under  the  microscope, 
as  if  saturated  with  gold.     Microscopic  obser- 

vations of  this  and  other  representative  speci- 
mens lead  to  two  important  deductions.    First 

of  all,  the  gold  cannot  be  considered  as  allu- 
vial. It  was  evidently  an  impregnation  after 

the  original  consolidation  of  the  rock,  or  it 
could  not  occur  distributed  as  it  now  is.  It 

was  equally  clearly  deposited  before  the  meta- 
morphism  of  the  conglomerate,  for  in  the 

matrix  it  is  distributed  together  with  some  sul- 
phides through  perfectly  unaltered  biotite  and 

hornblende,  completely  enclosed  within  them 
in  some  cases.  These  minerals  cannot  have 

existed  in  their  present  form  in  the  rock  as 
originally  laid  down,  and  it  is  equally  clear 
that  if  they  had  been  formed  before  the  gold 
was  introduced,  the  latter  process  would  have 

involved  an  amount  of  alteration  quite  incom- 
patible with  the  present  absolutely  fresh  state 

of  the  rock. 
There  are  two  shoots  of  ore,  on  different 

beds  of  conglomerate,  respectively  known  as 
the  INIain  and  Parallel  Reefs.  The  latter, 

which  was  always  of  low  grade,  has  now  be- 
come too  poor  to  be  worth  milling,  but  the 

high-grade  Main  Reef  has  recently  been  inter- 
sected at  the  lowest  point  in  the  mine,  namely 

the  11th  level,  and  maintains  good  width  and 
content.  The  richest  ore  generally  occurs 

along  the  foot-wall  and  is  frequently  marked 
by  the  presence  of  much  visible  gold.  Where 
this  is  not  the  case,  the  presence  of  finely 
disseminated  pyrrhotite  is  a  favourable  sign. 
Massive  pyrite  is  often  seen,  but  must  be 

looked  upon,  to  a  large  extent,  as  a  second- 
ary mineral,  as  the  lenses  that  it  frequently 

forms  are  sometimes  obvious  replacements  of 

flattened  pebbles.  Quartz  veinlets  are  a  dis- 
tinctly unfavourable  sign  in  this  mine. 

Abercorn  'Banket.'^ — The  conglomer- 
ates at  Abercorn  have  long  been  known,  and 

I  referred  briefly  to  them  in  my  '  Geology  of 
Southern  Rhodesia,' published  in  1904.  It  is 
only  recently,  however,  that  any  portion  of 
the  series  to  which  they  belong  has  been 

found  to  carry  gold.  They  are  of  great  ap- 
parent thickness,  the  beds  reaching  from  the 

Mazoe  river  to  beyond  the  now  famous  Lone 
Star  hill,  a  distance  of  fully  three  miles.  The 
strike  is  approximately  east  and  west,  the 
beds  stretching  in  the  latter  direction  toward 
Lomagundi,  but  they  are  cut  off  from  the 
rocks  previously  described  not  only  by  the 

great  intrusion  of  picrite  and  serpentine  mak- 
ing up  the  Umvukwe  hills,  but  by  a  consider- 
able stretch  of  granite.  They  are,  however, 

quite  different  in  aspect ;  indeed,  the  series  is 
predominantly  a  thick  sequence  of  grits  with 
only  occasional  bands  of  pebbles.  It  would 
often  be  difficult,  without  the  aid  of  the  latter, 
to  get  an  idea  of  the  true  strike  and  dip  of  the 
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beds,  as  there  are  practically  no  signs  of  bed- 
ding planes  in  the  grits.  Near  the  Mazoe 

river  the  larger  pebbles,  which  are  always 
well  rounded,  are  often  about  four  inches 
long.  On  the  Lone  Star  hill,  however,  at  the 

Shamva  mine,  they  seldom  reach  greater  di- 
mensions than  about  an  inch  in  length.  A 

slice  of  a  specimen  from  the  No.  2  adit  at  this 

locality  shows  well  rounded  chert-like  pebbles 
in  a  matrix  chiefly  composed  of  quartz  grains. 
These   latter   have   evidently    suffered    from 

often  as  much  impregnated  with  pyrite  as  the 
matrix  of  the  rock. 

it  may  be  noted  that  the  great  feature  of 
the  Shamva  orebody  is  its  remarkable  width. 
This  implies  that  the  gold  is  by  no  means  con- 

fined to  the  pebble  bands,  which  are  often 
only  a  few  inches  across.  In  fact,  the  oc- 

currence of  the  gold  does  not  appear  to  be 
connected  with  the  presence  or  absence  of 
pebbles,  the  intervening  grit  being  often  just  as 
rich  as  the  pebble  bands  themselves.     Vein- 

ENTRANCE   TO  STOPE,  WANDERER  MINE. 

crushing  and  cracking  since  the  original  con- 
solidation of  the  rock.  There  has  been  some 

infiltration  both  of  secondary  silica  and  pyrite, 
and  also  of  a  yellowish  strongly  refracting 
mineral,  which  is  probably  epidote.  There 
are  some  grains  of  felspar  present,  and  among 
these  a  few  show  microcline  structure,  though 
this  is  rather  indefinite  and  may  be  not  orig- 

inal but  due  to  strain.  The  chert-like  pebbles 
sometimes  have  a  distinctly  banded  appear- 

ance, and  are  most  probably  derived  from  the 
banded  ironstone  series.     These  pebbles  are 

lets  of  quartz  and  sulphides  always  appear  to 
be  favourable  signs  of  gold  in  the  ore.  A 
plant  consisting  of  Nissen  stamps  and  tube- 
mills,  with  a  crushing  capacity  of  50,000  tons 
per  month,  is  in  course  of  erection,  and  is  ex- 

pected to  be  in  operation  early  next  year. 
The  Shamva  already  has  ore-reserves  amount- 

ing to  about  21  million  tons,  having  an  assay- 
value  of  rather  over  £l  per  ton.  If  the  engi- 

neer's expectations  are  realized,  even  this 
grade  of  ore  is  expected  to  yield  a  profit  equal 
to  over  half  the  amount  of  gold  present. 



THE  ORIGIN   OF   DIAMONDS 

How  were  they  formed  ?     The  story  of   Kimberley.     Scientific  guesses. 

The  theory  enunciated  by  Orville  O.    Derby. 

By  DAVID  DRAPER 

THE  discovery  of  diamonds,  in  what  is 

now  known  as  '  kimberlite,'  has  given 
rise  to  one  of  the  greatest  mining  enter- 

prises the  world  has  ever  seen.  Diamonds  to 
the  value  of  about  ir200,000,000  sterling  have 
been  recovered  from  the  mines  of  South 

Africa,  and  at  present  the  yield  is  worth  over 

^8,000,000  per  annum.  Naturally,  the  dis- 
covery of  these  precious  stones,  in  the  original 

matrix,  has  given  rise  to  many  speculations 
regarding  their  origin. 

How  were  they  formed  ?  How  did  they 
find  their  way  into  the  serpentinized  olivine, 

which  we  now  call  '  kimberlite  '  ? 
Previous  to  the  discovery  of  the  Bultfontein 

mine,  in  1869,  the  world's  supply  of  diamonds 
had  been  derived  from  alluvial  deposits  only, 
the  principal  source  of  these  gems  being 
Brazil,  with  India  and  Borneo  making  a  small 
contribution.  The  true  home  of  the  diamond 
had  not  then  been  discovered.  That  diamonds 

were  to  be  found  among  the  glittering  quartz 
pebbles  on  the  banks  of  the  Vaal  river  was  a 
surprise,  and  when  the  searchers  found  them 
under  the  surface,  as  well  as  on  the  ground, 

all  ideas  that  they  had  been  "  scattered  about 
the  country  by  unscrupulous  land  speculators 
for  the  purpose  of  enhancing  the  value  of  their 

property,"  as  publicly  stated  by  one  so-called 
expert,  were  dispelled. 

Mr.  Louis  Hond,  a  diamond-cutter  from 
Amsterdam,  then  resident  in  Hope  Town,  was, 
however,  by  no  means  satisfied  that  the  dia- 

monds of  the  Vaal  were  merely  chance  speci- 
mens, brought  down  by  some  ancient  deluge. 

He  rightly  believed  that  they  were  derived 
from  actual  deposits  situated  in  the  valley  of 
the  Vaal  and  its  tributaries,  and  that  system- 

atic search  would  unearth  these  spots,  and  he 
counselled  the  merchants  in  the  district  to  in- 

struct their  customers  to  collect  pebbles  and 
curious-looking  stones,  to  be  submitted  to  him 
for  examination.  During  a  visit  to  the  village 
of  Jacobsdal  in  November  1869,  he  identified, 
in  the  presence  of  the  writer,  a  small  diamond 
in  a  parcel  of  pebbles  brought  by  one  Cornelis 
du  IMooy, owner  of  the  farm  Bultfontein.  This 
farm  was  purchased  a  few  days  later  by 
Messrs.  Lilienveld,  Hond,  and  Hurley,  who 

found  on  examination  that  there  were  many 
diamonds  lying  on  the  surface,  the  scene  of 
this  discovery  being  at  least  25  miles  from  the 
Vaal  river,  and  quite  devoid  of  pebbles  such 
as  were  being  found  in  the  river  gravels. 

Hond's  theory  of  a  local  origin  was  confirmed. 
His  scheme  of  turning  every  farmer  family 
into  a  group  of  prospectors  was  a  brilliant 
idea,  eminently  successful  and  most  economi- 

cal. Even  with  this  evidence  nearly  two 

years  elapsed  before  any  digger  was  sufifi- 
ciently  inquisitive  to  probe  the  beds  under- 

lying a  thin  covering  of  earth  and  a  few  feet 

of  limestone  tuff,  capping  the  true  diamond- 
bearing  rock,  but  when  at  last  this  was  done, 
the  finds  increased  to  such  an  extent  that  the 

alluvial  grounds  were  abandoned  in  favour  of 
what  was  subsequently  known  as  the  Dry 
Diggings. 

The  news  of  the  discovery  brought  many 

scientific  men,  in  addition  to  the  crowds  en- 
gaged in  mining  and  winning  diamonds,  to 

investigate  what  was  rightly  considered  a 
most  wonderful  occurrence,  and  among  these 
Avere  several  whose  opinions,  expressed  at  a 
time  when  the  mines  were  but  a  few  feet 

deep,  were  prophetic,  notably  that  of  Mr.  E. 

J.  Dunn,  then  Colonial  Geologist,  who  re- 

ported as  follows  :  "  The  diamond  mines  are inexhaustible,  and  if  water  could  be  obtained 
in  sufficient  quantity,  they  will  prove  highly 

remunerative."  So  also  W.  G.  Atherstone's 
statement,  when  he  identified  the  first  diamond 

found  in  South  Africa,  "  Where  it  came  from, 
there  are  plenty  more  "  has  been  proved  cor- rect. Some  of  the  other  scientists  were  more 

concerned  with  the  origin  of  the  diamond  than 
with  the  economic  value  of  the  deposits,  and 

many  weird  and  wonderful  theories  were  an- 

nounced. One,  that  the  deposits  "  were  large 
meteorites  which  had  bombarded  the  earth." 
Another,  that  the  "  diamonds  were  derived 
from  vegetable  matter  growing  on  the  Kar- 

roo." And,  not  the  least  fantastic,  was  that 
of  a  reverend  gentleman,  who  stated  that  they 

were  "  crystallized  angel's  tears,  shed  on  ac- 
count of  the  cruelties  of  the  Boers  to  the  na- 

tives living  in  the  Vaal  river  valley." 
Atherstone  ascribed  their  origin   to    "  the 
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carbonaceous  matter  contained  in  the  coal 
beds  which  were  intersected  by  the  volcanic 

rocks  filling  the  pipes."  This  theory  was  re- 
ceived with  a  good  deal  of  favour,  until  dia- 
monds were  found  far  below  the  coal-bearing 

horizon,  and  when  other  deposits  were  dis- 
covered in  the  Transvaal,  intersecting  strata 

containing  no  trace  of  carbonaceous  matter, 

this  theory  received  its  death-blow,  to  be  re- 
placed by  that  of  Molengraaff  and  others 

"  that  the  element  carbon  could  crystallize 
into  the  form  known  as  the  diamond  under 

great  heat  and  pressure,"  and  consequently  in 
deep-seated  parts  of  the  earth. 

Later,  Professor  T.  G.  Bonney  came  to  the 
conclusion  that  eclogite  was  the  parent  rock 
in  which  the  diamond  was  formed,  his  opinion 

being  strengthened  by  the  discovery  of  dia- 
monds and  graphite  in  boulders  of  eclogite 

taken  from  the  Newlands  mine.  Dr.  G.  S. 

Corstorphine,  however,  opposed  this  view, 
and  Mr.  Gardner  Williams  having  failed  to 
find  any  diamonds  in  over  20  tons  of  eclogite, 
after  careful  treatment,  this  theory  did  not  re- 

ceive any  further  support. 
From  the  foregoing,  it  will  be  seen  that 

only  one  investigator,  Atherstone,  touched 
upon  the  source  from  whence  the  carbon  had 
been  derived. 

During  the  last  half-dozen  years  Dr.  Orville 
O.  Derby,  State  Geologist  of  the  Republic  of 
Brazil,  has  revived  this  most  interesting  sub- 

ject, and  his  researches  into  the  existence  of 
carbon  in  the  form  of  graphite  in  mineral 

veins  have  added  materially  to  what  was  pre- 
viously known.  Dr.  Derby  has  lately  pub- 

lished his  views  on  the  genesis  of  the  diamond 
in  the  American  Journal  of  Geology,  Vol. 
XIX  and  XX,  wherein  he  puts  forward  a 
theory,  which  is  certainly  original  and  highly 
interesting.  In  his  first  contribution  published 
in  October-November,  1911,  Dr.  Derby  dis- 

misses the  Atherstone  theory  regarding  the 
origin  of  the  carbon  from  the  carbonaceous 
rocks  in  the  vicinity  of  the  pipes,  though  he 

thinks  "  the  essential  part  of  it — the  forma- 
tion of  the  diamond  in  situ — is  still  worthy  of 

consideration  if  another  source  of  carbon  can 

plausibly  be  brought  into  the  question." 
Accepting  the  fragmental  condition  of  the 

mineral  forming  the  pipe-filling,  he  considers 
that  the  origin  of  the  diamonds  can  perhaps 
be  assigned  to  reactions  between  the  original 
rock  or  rocks  constituting  the  filling  and  other 
elements  whose  introduction  was  made  pos- 

sible by  the  fragmenting  of  the  mass,  and 
which  accompanied  or  followed  the  explosive 
action  if,  perchance,  they  did  not  constitute 

the  actual  agency  that  produced  it.  Pursuing 

this  idea  he  submits  for  discussion  "  the  ele- 
ments of  a  new  hypothesis  regarding  the 

genesis  of  the  diamond."  A  pipe  filled  with 
rock  fragments  saturated  with  hot  (possibly 

superheated)  gases  would  constitute  an  enor- 
mous crucible  in  which  reactions,  not  as  yet 

detected  in  our  laboratories,  might  take  place. 
In  this  crucible  carbon  would  certainly  be 

present  in  the  form  of  carbonic  acid  and  prob- 
ably in  other  gaseous  forms  as  well.  Thus 

the  material  and  some  of  the  conditions  for 
unusual  carbon  segregation  would  be  present, 
for  we  are  not  as  yet,  apparently,  in  a  position 
to  say  a  segregation  of  a  minute  portion  of  the 
carbon  into  a  solid  form  is  a  chemical  impos- sibility. 

In  the  second  contribution  (July- August, 
1912),  Dr.  Derby,  after  studying  Fersmann 

and  Goldschmidt's  monograph  entitled  '  Der 
Diamant,'  elaborates  their  deductions  that 
"  all  the  diamond  crystals  known  to  us  have 
been  formed  suspended  in  a  molten  mother 

liquid  (magma)  "  by  provisionally  submitting 
that  "  diamond  crystals  have  been  formed  sus- 

pended in  a  medium  sufficiently  mobile,  or 

susceptible  to  solution  (replacement)  to  per- 

mit their  free  all-round  development."  After 
marshalling  some  importantevidencehe  places 
the  following  summary  before  his  readers  : 

1.  The  diamond  occurs  in  the  form  of  iso- 
lated complete  crystals  in  a  rock  of  eruptive 

origin  occurring  in  dikes  and  pipes,  and  hav- 
ing the  readily  alterable  minerals  olivine  and 

pyroxene  as  its  leading  constituents. 
2.  This  rock,  wherever  diamonds  have  been 

found  in  it,  shows  evidence  of  having  been 
fractured  after  its  consolidation  to  such  an 

extent  as  to  permit  a  sufficiently  free  circula- 
tion of  subterranean  solutions,  to  produce  an 

advanced  stage  of  alteration  in  all  its  olivine- 
bearing  portions,  so  that  the  only  portions  that 
remain  perfectly  fresh  are  certain  unfractured 

pyroxene-garnet  segregations  free  from  oli- 
vine. 

3.  The  circulating  solutions  introduced 
water  (locked  up  in  the  serpentine  and  other 
secondary  minerals)  and  carbon  (locked  up  in 
the  calcite)  both  of  which  were  lacking  in  the 

original  rock. 
4.  The  circulating  solutions  attacked  the 

garnet  of  the  enclosed  pyroxene-garnet  segre- 
gations, wherever  these  were  sufficiently  frac- 

tured to  perm.it  it,  producing  an  alteration 
crust  of  secondary  minerals.  Unfractured 
segregations  would  naturally  be  attacked  only 
on  their  surfaces  adjacent  to  the  more  frac- 

tured and  therefore  more  permeable  olivine- 
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bearing  portions  of  the  rock,  and  thus  their 

(presumably)  rounded  original  form  would  be 
accentuated  through  corrosion,  giving  them 

the  aspect  of  water-worn  pebbles. 
5.  After  (or  concurrently  with)  the  altera- 

tion of  the  garnet,  carbon  crystallized  in  the 
form  of  diamond  adjacent  to  the  secondary 
crust  formed  in  the  former  mineral,  and,  also 

as  Beck  demonstrated  in  his  study  of  the  dia- 
mond-bearing nodule  from  the  Newlands  mine, 

in  the  form  of  graphite. 
The  conclusion  aimed  at  and  submitted  for 

discussion  is  that  "  the  diamond  is  a  secondary 
mineral,  crystallized  out  of  some  carbon-bear- 

ing solution  that  was  capable  of  dissolving  the 

rock  (or  some  parts  of  it)  in  which  it  occurs, 

and  thus  of  opening  a  space  for  it." 
"  This  hypothesis  can  be  easily  reconciled 

with  the  geological  condition  in  which  the 
diamond  occurs  in  its  parent  rock  in  as  far  as 

these  conditions  are  known  at  present." Those  who  have  studied  the  structure  and 

mineralogy  of  a  diamond  pipe  will  agree  with 

Dr.  Derby  in  several  of  the  foregoing  state- 
ments.     The  majority  of  the  diamonds  re- 

covered are  in  the  form  of  complete  crystals, 
and  even  those  that  appear  to  be  fragments  of 
larger  crystals  may  have  been  produced  by 
spontaneous  cracking  of  the  original  crystal,  a 
phenomenon  by  no  means  rare,  as  many  of 
the  early  diamond-miners  discovered  to  their 

cost.     Certainly,  the  parent  rock  shows  evi- 

dence of  having  been  fractured  after  its  con- 
solidation, but  throughout  its  entire  mass,  and 

not  only,  as   Dr.   Derby    states,  "  wherever 
diamonds  are  found  in  it."     In  fact,  the  min- 

eral in  barren  pipes  is  just  as  greatly  frac- 
tured as  that  in  the  producing  mines.     As  a 

rule  the  mineral  in  a  kimberlite  pipe   below 
that    portion    which    has   been    subjected    to 
the    disintegrating   action    of   surface    water 
and   converted  into  yellow  ground,   consists 

of  what  is  known  as  '  hardibank  '  and  blue- 
ground,  the  latter  being  a  softer  or  more  de- 

composed variety  of  the  former.     Hardibank 
is  justly  considered  to  contain  fewer  diamonds 
than  blue-ground,  and,  in  fact,  for  many  years 
the  former  was  considered  barren,  but  recently 
this  was  proved  to  be  wrong.     In  the  deepest 
diamond  mine  worked  at  present  (Kimberley) 

at  a  depth  of  3000  feet,  that  blue-ground  is 
still  being  excavated,  and  its  comparatively 
decomposed  condition  is  strong  evidence  in 

support  of  Dr.  Derby's  suggestion,  that  the 
rock    "  was    saturated    with    hot   gases   and 
liquids,"   which,    serpentinizing    the   olivine, 
rounded  off  the  angles  of  all  the  crystalline 
contents  of  the  pipe,  and,  at  the  same  time, 

formed  cavities  where  the  carbon  could  cry- 
stallize. The  alteration  of  the  hardibank  into 

blue-ground  to  a  depth  of  over  3000  ft.  below 
the  surface,  could  not  have  been  brought 
about  by  the  infiltration  of  surface  waters,  and 
must  have  been  the  result  of  liquids  or  gases 
introduced  from  below.  The  analysis  of  a 

piece  of  kimberlite  from  the  deepest  part  of 

the  De  Beers  mine  (over  2500  ft.)  gave  2'54% 
of  carbonic  acid,  a  quantity  sufficient  to  pro- 

duce over  2500  carats  weight  of  diamonds  per 
Kimberley  load,  whereas  the  richest  mine  in 
the  Kimberley  group  only  yielded  r25  carats 
per  load  of  16  cubic  feet. 

That  there  should  be  fev.'er  diamonds  in  the 
hardibank  than  in  the  blue-ground,  is  quite  a 

natural  result,  if  Dr.  Derby's  theory  is  correct. 
A  lesser  degree  of  permeability  would  prevent 

the  passage  of  the  gases  or  liquids,  and  con- 
sequently fewer  cavities  would  be  produced. 

On  the  other  hand,  the  excessive  porosity  of 
the  ground  would  undoubtedly  lead  to  the 
escape  of  the  gases,  and  the  consequent  lack 
of  diamonds  in  certain  deposits,  more  especi- 

ally in  the  upper  portions  of  the  pipe,  though 
these  deposits  may  increase  in  richness  at 
great  depth.  The  greater  number  of  pipes  in 
South  Africa  are  diamond-bearing,  though 

only  a  few  are  rich  enough  to  warrant  ex- 
ploitation.    Not  many  are  actually  barren. 

The  production  of  white  arsenic  in  the 
United  States  during  1912  amounted  to  3141 
tons,  valued  at  $190,757.  The  whole  of  this 
was  recovered  as  a  by-product  at  the  smelters 
of  the  Anaconda,  the  American  Smelting  & 
Refining,  and  the  United  States  Smelting, 
Refining  &  Mining  companies.  The  imports 

during  the  year  were  6156  tons.  No  anti- 
mony has  been  produced  in  the  United  States 

since  1907.  Selenium  is  produced  by  one  firm 
of  smelters  from  the  anode  mud  left  behind  in 
the  electrolytic  refining  of  copper.  Bismuth 
is  obtained  as  a  by-product  by  the  American 
Smelting  &  Refining  Co.  and  by  the  United 

States  Metals  Refining  Co.  American  con- 
sumers are  chary  of  buying  home  supplies  as 

they  are  not  sure  of  the  supplies  being  regu- 
lar. If  they  once  bought  outside  the  ring  con- 

trolled in  London  and  Germany,  they  would 
expect  to  be  heavily  penalized  on  returning  to 
the  old  market.  The  imports  during  1912 

totalled  182,8401b.,  valued  at  $316,440.  Bis- 
muth is  found  in  comparatively  large  quanti- 

ties in  connection  with  the  copper  ores  of 
Butte,  and  some  is  caught  and  recovered  in 
the  electrolytic  refinery.  But  a  larger  part  is 
lost  in  the  escaping  chimney  gases. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and  to  discuss 

other  subjects  of  general  technical  interest. 

Bushvelt  Tin  Deposits. 
The  Editor  : 

Sir — I  have  read  Mr.  Weston's  letter  and 
your  comments  in  the  July  issue.  Without 
being  able  to  refer  to  a  previous  letter  by  Mr. 
Blenkinsop  and  your  remarks  thereon  (as  my 
back  numbers  are  not  at  the  moment  avail- 

able to  me),  I  should  like  to  say  a  few  words 
in  support  of  Mr.  Weston. 

Undoubtedly  rock  structure  has  influenced 
all  ore  deposits,  cela  va  sans  dire,  but  your 
final  sentences  are,  I  think,  open  to  serious 

objection:  "Certainly,  they  were  derived  from 
pre-existing  rocks.  If  not,  where  from  ?  " 
This  is  a  cryptic  statement,  that  is  liable  to 
misinterpretation,  to  say  the  least  of  it.  It 
might  be  taken  to  mean  that  you  advocate  the 
lateral  secretion  theory  for  all  ore  deposits, 
which  I  am  sure  you  would  be  the  first  to 
deny.  But  taken  in  the  sense  of  your  previous 

sentence  :  '*  Ore  deposits  essentially  are  re- 
concentrations,  etc.,"  I  must  also  demur  at  the 
word  "  essentially." 

Ore  deposits  can  only  be  described  as  re- 
concentrations  in  those  instances  in  which 

secondary  processes  of  solution  and  re-deposi- 
tion have  been  active,  and  that  this  is  so  in 

all  cases,  or  even  in  most,  I  cannot  agree  with. 

A  recent  paper  by  Messrs.  Graton  and  Mur- 
doch, published  by  the  American  Institute  of 

Mining  Engineers,"  is  well  worth  careful 
study  in  this  connection,  and  the  method  of 

investigation  with  the  metallographic  micro- 
scope, which  they  have  adopted  for  copper 

ores,  might  well  be  applied  to  other  ores,  to 

determine  their  primary  or  secondary  charac- 
ter. In  the  meantime,  one  of  their  conclu- 
sions endorses  my  preconceived  opinion  more 

strongly  than  any  other  argument  I  could  use, 
and  I  take  the  liberty  of  quoting  it  in  ex- 
tenso  : 

"  Among  the  ores  that  we  have  studied,  at 
least,  there  are  absolutely  no  indications  fav- 

ouring— rather,  there  is  plentiful  testimony 
against — the  hypothesis  that  many  or  most 
orebodies  (excluding  the  enriched  zone)  are 

the  result  of  '  repeated  reworkings '  of  their 
constituents  b>  various  processes,  of  different 

causes,  at  separated  times  or  over  long-ex- 

*  '  The  Sulphide  Ores  of  Copper.     Some   Results   of   Micro- 
scopic Study.'     May  1913. 

tended  periods.  This  idea,  never  ringing  true 
nor  supported  by  competent  evidence,  has 
served  only  to  complicate  and  befog  the  situ- 

ation, and  thus  postpone  universal  acceptance 

of  the  fast-growing  and  now  almost  over- 
whelming proof  of  the  direct  and  sole  influ- 

ence of  igneous  agencies  in  the  formation  of 

many  orebodies." W.  F.  A.  Thomae. 

London,  August  16. 

Oil  versus  Coal. 

The  Editor  : 

Sir — Your  own  digression  from  the  strict 

limits  of  the  mining  engineer's  professional  in- 
terest in  the  subject  of  oil-fuel,  which  enhanced 

the  value  to  the  lay  reader,  of  your  editorial 
on  the  subject  last  month,  opens  the  door  for 
a  general  discussion  that  I  daresay  many  of 
the  subscribers  to  The  Mining  Magazine 

might  welcome. 
Next  to  water,  which  seems  to  be  necessary 

to  sustain  life,  there  is  nothing  of  greater  im- 
portance than  oil,  which  bids  fair  to  be  essen- 

tial to  the  maintenance  of  civilization.  In  the 

importance  of  lubricant  alone,  we  see  a  factor 
of  such  stupendous  moment  that  the  whole 
fabric  of  the  world,  as  we  know  it  today, 

would  wither  and  die  were  the  oil-supply  to 
the  journals  of  our  printing  machinery  and 

other  less  important  apparatus  to  be  sup- 

pressed. Your  own  attitude  towards  the  subject, 

strictly  impartial  but  very  critical,  as  usual, 
rather,  I  think,  overlooks  the  already  fixed 

position  of  oil  among  the  necessities  of  exist- 
ence. It  appears  to  me  that  the  proper  point 

of  view  from  which  to  approach  the  situation 
presented  by  the  creation  of  any  new  field  for 
the  use  of  oil,  is  to  consider,  first,  the  nature 
and  present  position  of  the  particular  groups 

of  '  fractions '  directly  concerned  with  it. 
Petroleum  products  are  so  multitudinous 

and  the  interests  controlling  their  use  so  wide- 
spread, that  it  is  well  nigh  impossible  for  any 

one  man  to  get  a  grasp  of  the  subject.  Never- 
theless, as  a  fundamental  principle,  it  is  cer- 

tain that  the  price  of  any  particular  petroleum 
product  is  very  materially  affected  by  the  price 
of  others.  It  may  well  be,  as  is,  indeed,  as- 

serted, that  the  demand  for  petrol— to  mention 

213 
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a  product  in  which  I  am  more  directly  inter- 
ested than  in  heavy  oil-fuel  —  exceeds  the 

available  supply,  but  it  must  be  remembered 
that  it  does  not  pay  to  mine  petroleum  solely 
for  ihe  sake  of  selling  petrol,  even  at  Is.  9d. 

per  gallon.  On  the  other  hand,  if  the  demand 
for  a  sufficient  number  of  other  petroleum 

products  were  to  increase  in  proportion  to  the 
growing  demand  for  petrol,  it  might  quite  well 

pay  to  extend  the  petroleum  mining  activities, 
and  I  should  be  surprised  if  the  supply  were 
not  then  found  to  be  in  every  way  adequate 
to  the  requirements. 

Of  course,  such  development  takes  time  ; 

also,  the  opening  up  of  new  helds  is  financially 

risky,  and  at  its  best  a  procedure  involving  high 
cost.  I  am  aware  that  experts  have  estimated 

the  world's  total  oil-fuel  supply  at  a  some- 
what alarmingly  low  figure,  but  I  am  equally 

impressed  by  theabsenceof  agreement  between 
them  as  to  the  origin  of  petroleum,  and  this 

casts  somewhat  of  a  doubt  upon  the  funda- 
mental exactitude  of  any  precise  assumption 

as  to  its  limitations  in  nature. 
The  theoretical  chemist  is  prone  to  regard 

the  formation  of  oil  as  the  product  of  the 

action  of  steam  at  high  temperatures  on  me- 
tallic carbides  in  the  earth.  Prof.  Vivian 

Lewes  and  others  favour  the  idea  that  it  is 

produced  by  the  silting  over  of  sea-weed  and 
similar  sub-aqueous  vegetation.  According 
as  one,  or  the  other,  or  both  are  right,  there  is 

surely  a  variation  in  the  region  and  extent  of 
its  probable  location  ? 

In  your  editorial  you  did  not  touch  upon  a 

phase  of  the  petrol  question  that  is  of  distinct 
interest  to  motorists,  namely,  the  synthesis  of 

spirit  from  fuel-oil  and  the  like,  by  an  exag- 
gerated cracking  process  in  which  the  oil  is 

passed  with  water  through  a  heated  retort 

(about  600''  C),  and  is  there  dissociated  in  the 
presence  of  a  metallic  catalyser  such  as  iron 
or  nickel.  I  cannot  help  thinking  that  this 

may  some-day  play  a  part  in  the  treatment  of 
Californian  crude  oil,  and  1  should  welcome 
the  opinion  of  others  on  the  (juestion  as  to 
whether  the  opening  of  the  Panama  Canal  is 
likely  seriously  to  affect  the  position  of  the 
Californian  oilfields  relatively  to  the  Euro- 

pean markets. 
That  which  is  the  onegreat  stumbling-block, 

to  my  mind,  so  far  as  we  in  England  are  con- 
cerned, is  the  question  of  freight.  We  are 

told  to  grow  industrial  alcohol  by  those  who 
warn  us  that  the  oil-supply  is  doomed  to  ulti- 

mate extinction,  but  where,  I  wonder,  shall 
we  find  the  sunshine  in  our  beloved  isle  to  give 

us  home-made  spirits  in  the  quantity  we  need  ? 

And,  if  we  go  to  our  Colonies  and  protector- 
ates, there  is  the  everlasting  question  of  freight 

again,  and  the  consequent  need  for  more 
battleships  to  protect  the  transport. 

Really,  when  you  come  to  think  of  it,  we 
had  much  better,  like  the  wise  virgin,  put  oil 
in  the  lamp  while  we  have  any  to  burn,  for  I 
see  nothing  for  it  but  to  emigrate  to  the 
equator  and  keep  warm  without  much  clothing 
when  the  oilless  era  at  length  overtakes  us. 

A.  E.  Berkiman, 
Technical  Editor  The  Auto  and  Flight. 

London,  August  27. 

Has  England  been  Thoroughly 
Prospected? 

The  Editor : 

Sir — To  one  who,  like  the  writer,  has  seen 

something  of  mines  and  ore  deposits  in  vari- 
ous  regions,    more   especially    those    of    the 

United  States,  Mexico,  and  Canada,  includ- 
ing British  Columbia,  on  returning  to  his  na- 
tive country  after  some  years,  the  question 

will  arise  as  to  whether  England  has  been  as 

fully  prospected  for  its  mineral  wealth  as  some 
countries  more  recently  exploited.   Has  every- 

thing possible  to  find  been  looked  for,  or  found, 
or  may  there  yet  be  something  in  store  for 

diligent  and  systematic  prospecting  ?  The  im- 
pression of  a  visitor  to  an  old  country  is  that 

everything  seems  done,  and  that  people  have 
settled  into  their  groove,  and  the  inhabitants 
thinking  that  pretty  much  everything  of  value 
has  long  since  been  found  and  put  to  its  proper 
use,  and  that  nothing  new  or  startling  is  to  be 
expected.     Is  there  not  a  settled  feeling  that 

"  as  it  was  in  the  beginning,  is  now,  and  ever 
shall  be?"     Such  is  very  different  from  the 
sentiment  that  actuates  the  explorer  going  into 
a  new  and   untried  region.     He   is  alert   to 
everything ;    every    outcrop    may    represent 
something  of  value,  and  every  likely-looking 
rock  is  prospected  for  what  it  may  possibly 
contain.     Some  years  ago  when  on  a  mining 

trip    through    portions   of   North   and  South 

Carolina,  I  was  struck  by  the  immense  num- 
ber of  small  quartz  veins  and  fragments  of 

quartz,  some  showing  indications  of  ore,  scat- 
tered over  the  cotton  and   other    fields,  and 

over  hillside  and  valley,  without  any  sign  of  a 

prospect-hole  or  any  appearance  of  attention 

being  given  to  what  would  have  attracted  the 
eye  of  an  average  prospector  as   likely  and 
worth  prospecting.    In  a  few  rare  cases  some 

exceptionally  large  and  prominent  veins  had 

been  exploited,  and  mines,  some  large  and  pro- 
fitable, opened  up.   The  reason  of  this  appar- 

ent inattention  to  surface  signs  was  due  to  the 
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Carolinas  being  essentially  cotton  rather  than 
mining  States.  Where  a  vein  was  opened  up 
into  a  promising  mine  it  was  done  by  some 
enterprising  individual  from  the  west,  such  as 
Colorado,  Arizona,  or  Montana,  and  the  way 
the  mine  was  opened  and  the  ore  neatly  laid 
out  and  stacked  in  graded  heaps,  showed  the 
hand  of  a  westerner  who  knew  his  business, 
not  that  of  a  native  Carolinian. 

That  some  old  countries  that  have  long  lost 

their  ancient  prestige  as  ore-producers  may 
yet  bear  some  prospecting  and  overhauling  of 
old  workings  is  shown  in  the  case  of  France. 

Gaul  in  ancient  days  was  the  Roman's  El- 
dorado, but  for  centuries  had  lost  its  reputa- 

tion among  mining  countries,  and  up  to  the 
present  century  there  were  no  mines  of  the 
precious  metals  of  any  note,  although  it  was 
known  by  antiquarians  that  here  and  there 
were  evidences  of  old  Roman  mining  excava- 

tions. A  mining  engineer  was  recently  being 
shown  over  an  estate  by  a  French  gentleman, 
when  his  eye  was  caught  by  what  looked  like 
some  old  pits,  or  works,  covered  with  rubbish 
and  brambles.  On  inquiry,  he  was  told  they 

were  supposed  to  be  some  old  wells.  The  en- 
gineer, going  to  look  at  them,  picked  up  some 

good-looking  float,  tested  it,  and  recommended 
the  owner  of  the  estate  to  explore  the  ground. 
The  result  was  that  today  there  is  a  profitable 
working  gold  mine  on  the  site  of  the  old 
Roman  diggings.  This  discovery  led  the 
French  to  investigate  the  old  Roman  works, 
and  gave  an  impetus  to  general  prospecting 

for  gold,  which  has  resulted  in  the  re-dis- 
covery and  development  of  quite  a  number  of 

important  mines,  so  that  France  may  possibly 
recover  its  long  lost  reputation  as  a  mineral 
region.  That  England  keeps  pace  with  the 
age  in  inventions  and  discoveries  is  shown  by 
her  distinguished  band  of  daring  aviators,  and, 

in  a  mining  and  scientific  line,  by  the  dis- 
covery and  utilization  of  vast  quantities  of 

radium-bearing  ore  in  the  dumps  of  some  of 
the  oldest  mines  of  Cornwall.  England  has 
paid  great  attention  for  centuries  to  her  noted 
tin,  copper,  lead,  and  iron  mines,  and  to  the 
development  of  her  coal.  We  can  believe 
that  indications  of  these  metal  veins  have  been 

exhaustively  tested,  and  the  extensions  of  the 

diminishing  coal  have  been  thoroughly  fol- 
lowed. But  how  about  gold  and  silver  ?  Many 

of  the  crystalline  rocks  of  Great  Britain  would 
seem  favourable  for  the  occurrence  of  these 

metals,  but  have  they  been  well  looked  for, 
and  has  prospecting  for  them  been  duly  done  ? 
Perhaps  one  cause  formerly  unfavourable  to 

the  search  for  gold  was  the  fact  that  all  dis- 

covered gold  belonged  to  the  Crown. 
In  the  case  of  some  other  mineral  products 

of  economic  value,  we  have  read  of  late  the 
discussion  about  equipping  the  Fleet  with 

petroleum-burners  in  place  of  coal.  As  a  pos- 
sible future  supply  of  fuel-oil  allusion  has  been 

made  to  the  flourishing  industry  of  digesting  oil 
and  kindred  hydrocarbons  from  the  bituminous 

shales  of  a  part  of  Scotland.  In  New  Bruns- 
wick vast  bodies  of  these  shales  exist,  and 

though,  as  yet,  they  have  not  been  commer- 
cially utilized  to  any  great  extent,  the  Cana- 

dian Geological  Survey  has  paid  them  much 

attention,  and  exhaustively  examined  and  re- 
ported on  them.  May  not  such  shales  of 

equally  good  petroliferous  quality  exist  in 
England,  probably  well  known  to  the  geolo- 

gists and  Geological  Survey  of  this  country  ? 

Such  bituminous  shales  may  be  worth  con- 
sidering if  our  domestic  coal  supply  should 

fail,  or  if  the  foreign  supply  of  petroleum 
should  diminish,  or  the  price  of  petroleum  be 
raised  sufficiently  to  make  the  shale  business 
worth  while.  The  writer  has  been  for  many 

years  a  resident  of  Colorado,  and,  as  an  ex- 
ample of  resources  neglected,  even  in  America, 

in  case  the  present  oil-wells  should  give  out, 
he  may  say  that  in  a  part  of  Colorado,  known 
as  the  Book  Cliffs,  he  has  seen  literally  moun- 

tains of  this  bituminous  shale,  any  fragment 
of  which  will  ignite  with  a  match,  and  from 

which  the  bitumen  may  at  times  be  seen  ooz- 
ing. Yet  no  attention  has  been  paid  to  this 

important  deposit  because  petroleum  from 
other  sources  is  at  present  so  cheap.  For  the 

practical  utilization,  discovery,  and  develop- 
ment of  a  country,  we  must  look  to  its  geolo- 
gists to  lead  the  way  ;  the  average  layman 

only  makes  his  discovery  by  accident  or  the 
pressure  of  circumstance. 

Arthur  Lakes, 

Paignton,  Devon,  August  14. 
[Oil-shale  of  Carboniferous  age  has  been 

worked  in  Flintshire  for  paraffin,  as  has  the 
bituminous  beds  of  the  Kimeridge  clay  in 

Dorsetc  Bituminous  clay  is  found  in  Lincoln- 
shire. Natural  gas  has  been  found  at  Heath- 

field,  in  Sussex,  in  the  Wealden-Purbeck 
strata.  Mr.  Lakes  might  also  have  mention- 

ed the  bituminous  shales  of  New  South  Wales. 

A  discovery  of  oil-shale  was  made  recently 
in  the  island  of  Skye  by  Mr.  G.  W.  Lee,  a 
member  of  the  Scottish  Geological  Survey. 
This  seam  of  shale  is  lift,  thick  and  extends 

over  a  large  area;  it  is  said  to  resemble  the 
Lothian  shale,  which  yields  from  20  to  130  gal. 
of  crude  oil  and  from  a  few  pounds  to  60  lb. 

per  ton  of  ammonium  sulphate. — Editor.] 
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Scientific    Prospecting. 
The  Editor  : 

Sir — It  is  gratifying  to  find  that  my  letter 
on  the  above  subject  aroused  a  little  interest. 
It  was  a  plea  for  scientific  prospecting,  and  I 
tried  to  make  clear  that  this  aspect  of  mining 
has  in  the  past  been  greatly  neglected  by  a 
large  percentage  of  British  engineers,  and  that, 
in  only  too  many  cases,  what  is  wanted  is  not 

only,  as  stated  by  a  later  writer,  "closer  and more  scientific  observation  of  the  ordinary 
visible  chemical  geological  phenomena  and 

deductive  reasoning  therefrom"  but  the  sound 
geological  and  chemical  training  necessary  to 
make  these  observations. 

I  write  from  experience  in  the  field,  not  as 
an  arm-chair  theorist.  The  old  time-honoured 
methods  are  not  wanted,  either  in  their  ragged 
bush-torn  clothes  or  in  a  new  suit;  the  time- 
honoured  pluck  and  determination  are  re- 

quired, but  armed  with  new  methods.  The 
dowsing  rod  is  old.  Emmons  methods  are 

new.  Wewant"morecriticaltestmgof theories 
and  more  exact  data."  Such  vvork  as  that  of 
Messrs.  L.  C.  Graton  and  Joseph  Murdoch  on 
copper  sulphides  must  stimulate  other  workers 
in  the  field  of  microscopic  research. 

As  1  pointed  out,  the  scientific  prospector 
can  no  longer  get  on  without  the  microscope, 

which  is  in  fact  "following  the  usual  course  of 
events,  in  which  instruments  of  academic  pre- 

cision gradually  create  for  themselves  a  field 
of  usefulness  in  the  conduct  of  business  affairs, 

sometimes  becoming  of  such  primal  import- 
ance that  their  early  beginnings  in  the  labora- 

tory become  all  but  forgotten."  *" 
Geology,  intelligently  applied,  can  see  far- 

ther than  the  point  of  the  pick,  and  has  a  far 
greater  range  underground,  in  the  majority  of 
cases,  than  any  electrical  instrument  yet  in- 

vented, the  dowsing  rod  not  excepted,  if  this 
is  an  electrical  instrument.  The  limit  of  casual 

prospecting  has  been  reached.  This  happened 
at  the  discovery  of  the  Ontario  lode,  in  the 

Park  City  district,  which  was  found  as  "a  little 
knob  sticking  out  of  the  ground  about  two 

inches  high."  '*'  Too  much  is  often  made  of 
a  special  knowledge  of  various  minerals.  It 
is  possible  for  any  experienced  engineer,  pro- 

perly trained,  satisfactorily  to  examine  and 
report  upon  most  ore  deposits.  A  man  who 
understands  gold  deposits  and  cannot  distin- 

guish cassiterite  from  tourmaline,  ilmenite, 
garnet,  etc.,  must  have  been  badly  trained. 
The  Americans  are  far  ahead  of  us  in  their 

knowledge  of  ore  deposits,  and  in  their  ap- 

■il  in  Mining  and  ScUntific  Preau.  June  7,  1913. 
(M  Lb.  Ocolouical  Survey.  Proof  paper  No.  77.  p  115. 

preciation  of  such  knowledge,  but  why  leave 
this  splendid  field  of  work  to  quick-thinking, 
hard-working  Americans,  and  plodding  Ger- 

mans ?  It  is  a  fascinating,  useful  study,  and 

there's  money  in  it.  The  London  correspond- 
ent of  the  Mining  and  Scientific  Press  has 

recently  referred  to  this  matter  of  prospecting, 
and  apparently  has  come  to  the  conclusion  that 
there  is  a  desire  for  more  money  to  be  entrusted 
to  the  rank  and  file  of  the  profession,  by  whom 
he  presumably  means  youngsters  fresh  from 
the  schools  of  mines.  This  would  be  a  mistake, 

however.  Prospecting  in  the  mine  or  in  the 
jungle  should  be  under  the  active  supervision 
of  men  of  experience  in  such  work. 

The  same  correspondent  writes  as  follows: 

"Two  or  three  of  the  London  groups  have  on 
occasion  embarked  on  prospecting  work,  and 
sometimes  with  excellent  results,  as  at  Mysore 
and  Ashanti  .  .  .  Most  of  these  houses  are  out 

of  touch  with  the  spirit  of  enterprise  required 
for  speculating  on  a  surface  indication,  and  the 
engineers  associated  with  them,  being  chary  of 
risking  a  failure,  do  not  care  to  recommend  a 
scheme  unless  it  amounts  to  providing  the  ne- 

cessary working  capital  for  extracting  known 
ore.  .  .  .  The  same  caution  is  usually  display- 

ed by  companies  that  have  made  fortunes  out 
of  mines,  and  wish  to  continue  their  organiza- 

tion after  the  exhaustion  of  their  properties. 
Two  recent  examples  will  suffice.  In  the 
first  case,  an  exploration  company  formed  in 

America  reports  that  several  hundred  propos- 
als have  been  examined,  and  not  one  proved 

suitable.  In  the  second  case,  a  company  own- 
ing what  was  once  a  great  gold  mine  has  paid 

attention  to  sixty  proposals  with  no  better 

luck."  '" 

These  remarks  are  surely  an  argument  in 

favour  of  prospecting  and  of  scientific  pros- 
pecting. I  think  the  promoting  houses  are 

not  so  lacking  in  enterprise  that  they  will  look 

only  at  proved  propositions,  nor  are  their  con- 
sulting engineers  afraid  to  advise  a  fair  risk  in 

prospecting,  as  a  fair  risk,  not  as  r  wild  gamble, 
when  there  is  any  promise  of  finding  mines, 
provided  that  they  like  the  mining  laws  in  a 

country  and  their  principals  can  obtain  con- 
cessions on  favourable  terms.  The  fact  is  that 

concessions  are  increasingly  difficult  to  obtain, 
and  the  governments  want  too  much  of  the 
prospective  profits,  while  taking  none  of  the 
risks.  Either  this  or  labour  is  short,  or  there 
is  no  security,  all  of  which  facts  have  to  be 
weighed  by  the  consulting  engineers  of  the 
promoting  houses. 

The  several  hundred  proposals  rejected  by 

(*)  Mining  and  Scientific  Press,  June  21.  1913 
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the  American  company  only  indicate  that  the 
proposals  were  unsuitable,  not  that  some  of 
them  were  not  mines  in  the  making.  A  cer- 

tain eminent  engineer  did  not  think  much  of 

of  the  Rand  at  one  time.  That  "great  gold 
mine"  is  not  yet  quite  a  thing  of  the  past,  and 
of  the  sixty  proposals,  were  not  some  with- 

drawn, and  were  not  others  possibly  sound 
small  propositions?  However,  all  this  only 
points  to  the  want  of  more  prospecting,  and  on 
more  scientific  lines;  the  mines  are  wanted, 

they  probably  exist,  and  grub-staking  will  not 
find  them.  This  latter  method  of  prospecting 
originated  in  America,  and  is  the  last  resource 
of  the  desperately  hard-up,  not  the  deliberate 
choice  of  trained  men.  There  may  be,  prob- 

ably are,  exceptions  to  this,  but  there  are  not 
enough  exceptions  to  go  round. 

The  aspect  of  this  matter  enlarged  upon  by 
Mr.  Fripp  is  one  among  others  that  I  had 
specially  in  view  when  writing  my  letter,  for 
it  very  much  concerns  the  prospecting  engin- 

eer, but  I  took  in  a  wider  field.  It  has  prob- 
ably been  the  experience  of  many  of  us  to  see, 

as  Mr.  Morton  Webber  has,a  promising  young 
mine  temporarily  turned  down  through  the 
wrong  man  being  sent,  just  as  some  of  us  may 
have  seen  useless  dead-work  carried  on  through 
the  wrong  man  taking  charge,  or  by  reason  of 
some  special  circumstance  not  coming  under 
general  argument,  and  so  out  of  place  in  a 
discussion. 

Successful  or  unsuccessful  management  is 

not  a  constant  factor,  but  is  sometimes  govern- 
ed by  circumstances,  even  by  interference  and 

not  giving  a  manager  a  fair  run;  and,  anyway, 
being  a  successful  manager  does  not  qualify 

a  man  to  examine  a  'prospect'  unless  he  hap- 
pens to  be  well  grounded  in  practical  mining 

geology  and  has  an  up-to-date  knowledge  of 
ore  deposits  generally.  Practical  mining  geo- 

logy does  not  include  the  re-construction  of 
skulls  from  fragments.  Judicious  hedging  is, 

unfortunately,  frequently  a  euphemism  for  in- 
competence, if  not  dishonest  incompetence, 

and  is  one  of  the  devices  of  that  sinister  an- 

omaly, now  happily  a  rarity,  the  pseudo-con- 
sulting engineer. 

As  to  dowsing,  I  have  had  no  experience, 
excepting  a  humiliating  failure  in  the  presence 
of  a  small  boy,  who  informed  me,  referring  to 

my  rod,  that  "we  make  catapults  of  those 
things."  However,  seeing  a  book  advertised 
on  the  subject,  I  bought  it  and  have  read  it. 

The  inverted  commas  in  this  book  "'  are  more 
than  irritating,  but  there  is  much  interesting 

(*)  '  Dowsing.'     Thomas  Fiddick,  J. P.,  The  Camborne  Print- ing and  Stationery  Company,  Ltd. 

and  amusing  reading  in  it,  and  the  author 
makes  clear  that  dowsing  is  a  gift.  It  is  ir- 

regular and  capricious,  and  a  person  who  can- 
not dowse  can  prevent  one  who  can  from  doing 

it.  My  failure  may  have  been  due  to  the 
presence  of  the  small  boy,  to  his  inability  to 
dowse,  and  his  persistent  inquiries  as  to  what 
I  was  doing. 

Newton's  "  flash  of  intuitive  genius  "  not- 
withstanding, this  is  an  age  of  science  rather 

than  of  mystery,  and  though  most  of  us  speak 
of  Newton  with  something  approaching  awe, 
we  cannot  be  blind  to  the  fact  that  a  few 

pebbles  have  been  gathered  since  his  time, 
and  if  he  lived  now,  I  doubt  whetlier  he  would 
use  a  dowsing  rod. 

Stephen  J.  Lett. 

London,  August  15. 

Coaching  at  the  R.S.M. 

The  Editor  : 

Sir — I  have  been  much  interested  in  your 

comments  and  Mr.  Wraight's  letter  on  the 
above  subject  and  should  like  to  make  some 
remarks  on  them.  So  as  to  define  my  point  of 
view,  let  me  state  that  I  left  the  school  three 
years  ago  and  qualified  without  any  coaching, 
while  twenty  months  ago  for  a  short  time  I 
acted  as  a  temporary  demonstrator. 

In  the  main,  Sir,  I  agree  with  Mr.  Wraight's 
letter,  especially  endorsing  the  statement  re- 

garding the  coaching  often  necessary  for  men 
from  the  public  schools  and  foreign  students 
who  are  ignorant,  not  from  lack  of  ability,  but 
of  opportunity,  and  it  is  particularly  these 
classes  of  men  who  do  coach.  It  seems  a 

pity  that  coaching  appears  to  have  been  so 
abused  as  to  cause  comments  and  letters  in 

The  Mining  Magazine.  I  have  hitherto  al- 
ways regarded  your  comments  as  the  essence 

of  fairness,  but  it  cannot  but  be  regretted  that 
your  attitude  in  this  case  seems  to  be,  may  I 
say,  somewhat  decided  on  a  subject  which  is 
at  least  open  to  a  considerable  divergence  of 
opinion  regarding  its  limitations. 

In  the  Chemistry  and  Physics  Departments, 
if  a  student  enters  with  little  or  no  knowledge 
of  the  subject,  then  he  has  until  proficient  to 
attend  extra  classes  conducted  by  the  junior 
staff  in  the  college  itself.  In  Mathematics 
and  Mechanics  a  student  is  allotted  his  class 

according  to  his  previous  knowledge  of  the 
subjects.  This  is  but  coaching  in  a  mild  form 
and  yet  with  the  authority  of  the  respective 
Departments.  Why  should  not  the  School  of 
Mines  adopt  this  attitude  toward  its  students 
who  enter  badly  equipped  for  scientific  studies, 
and,  if  necessary,  prudently  extend  it  ?    To  my 
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certain  knowledge  it  has  been  the  policy  in  the 
Mine-Surveying  course  to  judge  a  student  as 
far  as  possible  by  his  work  during  the  term. 
In  the  development  of  such  ideas  seems  to  lie 
possible  remedies  for  malpractices,  on  the 
existence  of  which  you  appear  to  have  very 
definite  information. 
Who  has  not  tried  to  find  a  royal  but  short 

road  to  learning  ?  So  long  as  the  examinations 

are  largely  essential  in  themselves  for  a  stu- 
dent to  obtain  his  diploma,  just  so  long  will  he 

try  to  find  a  short  cut  to  pass  them.  Gener- 
ally speaking,  however,  when  a  man  has 

grasped  the  main  principles  of  his  subject  he 
recognizes  the  utter  futility  of  the  short  cut 
and  depends  upon  steadily  progressive  study. 

You  state  that  "  if  a  student  is  too  stupid, 
it  is  well  for  him  to  keep  away  from  a  mining 

and  metallurgical  career."  Is  this  to  read  so 
as  to  refer  to  the  student  being  too  stupid  to 
pass  examinations  without  coaching  ?  In  your 
various  valuable  contributions  to  mining 

journalism  it  seems  to  me  the  key-note  you  so 
often  strike  is  requiring  of  the  profession  the 

application  of  common-sense,  and  examination 
cannot  well  test  that  requirement.  Therefore 
may  I  say,  improve  the  method  of  training  and 
widening  the  outlook  as  much  as  you  will,  and 
judge  the  student  as  little  as  possible  by 
examinations,  but  should  these  be  unavoid- 

able, let  him  get  through  them  by  whatever 
legitimate  way  he  chooses.  By  the  time  he 
is  twenty  he  should  be  old  enough  to  have 
sufficient  common-sense  to  choose  for  himself. 

Surely,  Sir,  if  a  student  wants  a  good  place 
on  the  pass-lists,  and  coaching  secures  that,  he 
is  showing  business  acumen  in  demanding  and 
getting  it.  Further  he  is  only  following  the 

general  practice  at  the  universities  and  of  en- 
trants to  the  Civil  and  Military  Services. 

Your  statement  that  "the  internal  sources" 
can  affect  success  at  examinations  in  other 

ways  besides  teaching  him  his  subject  is  a 

painful  slur  upon  members  and  former  mem- 
bers of  the  junior  staff,  some  of  whom  today 

are  men  in  high  positions,  and  to  whom  it 
seems  you  owe  some  adequate  justification  for 
your  statements. 

Another  statement  is  that  you  "  believe  the 
junior  staff  is  both  inefficient  and  underpaid 
and  that  is  why  coaching  flourishes  to  a  dele- 

terious degree."  I  emphatically  agree  that 
the  junior  staff  is  underpaid  as  compared  with 
the  salaries  generally  attached  to  mining  posi- 

tions that  are  attainable  by  graduates,  more 
especially  those  with  financial  influence. 
Coaching  is  done  entirely  by  the  junior  staff. 
Hence  it  follows  from  vour  statement  that  the 

coaching  is  done  by  men  "  believed  "  to  be  in- efficient as  teachers,  and  naturally  it  should  be 

of  the  same  quality  as  the  teaching.  ̂ Further- 

more you  baldly  label  a  set  of  men  as  "believed 
to  be  inefficient  "  ;  surely,  Sir,  this  is  unsatis- 

factory and  worthy  of  more  solid  support  than 
an  unqualified  statement  ? 

It  is  helpful  to  have  a  suggested  remedy, 

but  where  in  London,  Sir,  can  a  student  ob- 
tain coaching  as  regards  his  subjects  connected 

with  mining,  or  even  metallurgy,  especially 
compared  with  the  resources  to  hand  at  the 
School  ?  Would  you  suggest  an  institution 
such  as  coaches  for  London  University  ex- 

aminations and  is  outside  its  control  ?  It 
seems  far  better  to  extend  the  idea  recognized 

faintly  in  the  Royal  College  of  Science  courses 
and  provide  the  extra  help  where  needed  by 
the  teachers  of  the  School.  This  seems  to  me 

the  obvious  remedy — that  is  coaching,  as  re- 
quired to  be  officially  given  at  the  School  itself. 

In  conclusion,  the  last  point  of  your  com- 
ments, which  if  carefully  inquired  into  might 

prove  to  be  at  the  root  of  the  supposed  ineffi- 
ciency of  the  staff,  and  that  is  :  Is  there  a 

sufficient  number  of  teachers  on  the  Junior 
Staff  in  posts  which  may  be  looked  upon  as 

permanent ;  men  proved  in  technical  training 
and  experience,  as  well  as  in  capability  as 
teachers  ?  F.  C.  GOODWIN. 

London,  September  3. 
[We  are  not  sorry  to  publish  this  letter,  but 

see  no  need  to  argue  further.  The  note  on  the 

R.S.M.  page  of  this  issue  was  written  before 

Mr.  Goodwin's  letter  was  received.-EDlTOR.]  • 

The  Nickel  ludustry  of  Canada  \§  the 

subject  of  a  monograph  published  by  the 
Canadian  Department  of  Mines.  It  has  been 

prepared  by  A.  P.  Coleman,  who  is  an  author- 
ity on  nickel  ore  deposits  and  an  originator  of 

a  theory  of  their  origin.  At  one  time  he  con- 
ducted investigations  for  the  Canadian  Cop- 

per Company,  and  he  also  wrote  a  report  on 
the  subject  for  the  Ontario  Bureau  of  Mines. 
The  chief  nickel  deposits  are  at  Sudbury, 

Ontario,  where  the  Canadian  Copper  Com- 
pany and  the  Mond  Nickel  Company  have  for 

some  years  been  engaged  in  highly  profitable 
enterprises.  The  Dominion  Nickel-Copper 
Company  has  been  conducting  exploration 
work,  and  discovered  a  large  orebody  in  the 
Murray  mine  ;  the  ownership  has,  however, 
recently  changed  hands,  and  the  future  policy 
has  not  been  divulged.  The  Canadian  Cop- 

per Company  a  year  ago  installed  basic  con- 
verters, and  the  Mond  Company  has  built  an 

entirely  new  metallurgical  plant. 
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PRECIS  OF  TECHNOLOGY 
Shaft-Linings.  —  In  the  Colliery  Engineer  (Scran- 

ton,  Pa.)  for  August,  Carl  Scholtz  describes  a  ferro- 
concrete shaft-lining  used  by  him  at  No.  1  shaft  of  the 

Consolidated  Indiana  Coal  company,  at  Dallas,  Iowa. 
The  arrangement  of  the  steel  is  such  that  the  principal 

members  are  placed  vertically.  Eight  sets  of  I-beams 
[a)  are  used.  Two  hold  thebuntons  (b),  and  two  hold 

the  outer  guide-rails  (c),  while  the  other  four  are  near 
the  outside  corners  of  the  cages,  as  shown  in  the  ac- 

companying illustration.  The  concrete  surface  is 
flush  with  the  inner  flanges  of  the  beams.  In  sinking, 
the  beams  are  fastened  together  on  the  outside  by 

curved  angle-irons  {d)  bolted  to  the  flanges  of  the 
beams.  These  angle-irons  are  spaced  about  5  ft. 
apart,  and  thin  timber  lagging  is  used  to  prevent  falls 
of  the  wall.     When   the  sinking  is  completed,  it  is 

Scholtz's  Ferro-conerete  Shaft-lining. 

concreted  from  bottom  to  top.  Short  form-panels 
from  3  to  5  ft.  high  are  clamped  to  the  inside  flanges 
of  the  upright  beams,  and  the  concrete  poured  in.  The 
wooden  lagging  is  not  removed,  but  the  concrete  passes 
between  and  to  the  back  so  as  to  give  a  firm  bed  for 
the  structure  against  the  walls.  The  advantage  of 
this  steel  and  concrete  combination  is  that  the  struc- 

tural steel  can  be  put  in  with  little  expense,  and  with- 
out requiring  skilled  labour.  Sections  are  bolted  to- 

gether with  fish-plates,  and  each  section  is  made  self- 
supporting  by  having  a  brace  rivetted  to  the  outside 
of  the  I-beam,  resting  in  the  rock  or  supported  by  a 
shore  or  prop  safely  embedded  in  the  shaft  wall.  By 
this  means  not  much  attention  need  be  given  to  the 
plumbing  of  the  shaft  as  it  goes  down,  because  the 
steel  frames  can  be  shifted  in  the  proper  position  just 
as  the  concrete  is  put  in.  The  old  method  of  putting 

in  concrete  shafts  by  the  use  of  wooden  forms  is  com- 
plicated, and  requires  much  skilled  labour,  besides  in- 

volving delay,  because  the  forms  must  be  carefully 
set  before  the  concrete  is  poured,  in  order  to  have  the 
required  alignment  for  guides  and  buntons.  In  the 
Dallas  shaft  the  vertical  I-beams  were  made  in  15-ft. 
sections.      In    soft    material    a   blind    ring    slightly 

larger  than  the  completed  shaft  was  used  to  permit 
lagging  down  to  the  bottom  of  the  excavation.  When 
the  proper  depth  was  reached,  and  permanent  steel 
frame  was  installed,  the  temporary  rings  were  re- 

moved, and  the  lagging  adjusted  itself  to  the  perman- 
ent bolts.  The  weight  of  material  in  this  construction, 

including  45-lb.  steel  rails  for  guides,  and  J-in.  rein- 
forcement rods  6  in.  apart,  is  about  165  lb.  per  foot  of 

shaft. 

Persistence  of  Gold  Ores  in  Depth.  —  In  the  Min- 
ing and  Scientific  Press  about  a  year  ago,  Malcolm 

Maclaren  contributed  to  the  discussion  on  the  per- 
sistence of  ore  in  depth.  He  has  now  presented  a 

fuller  exposition  of  his  views  in  a  paper  written  for  the 
International  Geological  Congress,  held  at  Ottawa  in 

August.  He  begins  by  defining  '  depth  '  as  the  zone 
below  oxidation  and  secondary  enrichment,  extending 
down  to  6000  ft.  below  surface,  containing  primary 
ore  alone,  the  lower  limit  being  arbitrarily  fixed  as  the 
lowest  at  which  it  is  possible  to  work  an  ore  deposit. 
The  ore  in  this  zone  may  be  assumed  to  have  been  de- 

posited during  a  single  short  geological  era,  and  to 
owe  nothing  to  accretions  of  a  widely-separated  and 
later  period.  It  is  probable  that  the  irruption  of  auri- 

ferous solutions  was  normally  paroxysmal  in  character, 
and  comparable  to  volcanic  eruptions  of  the  present 
day.  Only  those  fissures  and  channels  that  were  open 
at  the  geological  moment  were  filled  with  ore.  This 
assumption  may  help  to  explain  the  vertical  variations 
in  the  tenour  of  the  ore  in  the  primary  zone,  and  the 
bands  of  richer  and  poorer  ore  found  in  many  mines. 
These  alterations  conceivably  represent  the  varying 
horizons  at  which  successive  upward  pulsations  of 
metalliferous  solutions  either  became  sufficiently  cool 
to  be  deposited  or  met  with  fluid  agents  of  deposition. 

Mr.  Maclaren  gives  a  revised  form  of  his  classifica- 
tion of  gold  deposits  of  the  world.  The  first  division 

consists  of  deposits  in  pre-Cambrian  rocks  and  in- 
cludes those  found  in  West  Australia,  India,  Trans- 

vaal, Egypt,  Rhodesia,  Guiana,  Brazil,  Eastern  United 
States,  and  Eastern  Canada ;  these  deposits  arose  as 
the  end-product  of  a  diabasic  magmatic-differentiation 
series  intrusive  into  schists.  The  second  group  are 

probably  of  Permo-Carboniferous  to  Post-Jurassic  age, 
and  are  found  in  (7)  the  Urals,  (2)  Eastern  Australia 
and  Tasmania,  and  {3)  Western  North  America  (Cali- 

fornia, Oregon,  and  Alaska)  ;  these  arose  as  the  end- 
product  of  granodiorite  intrusions.  The  third  group 
are  of  Middle  Tertiary  age,  and  are  associated  with 

andesite  volcanic  eruptions  ;  they  are  found  in  North- 
ern Chile,  Peru,  Colombia,  Mexico,  California,  Ne- 

vada, Utah,  Colorado,  Unalaska,  Japan,  Sumatra, 
Celebes,  New  Zealand,  and  Transylvania  The  pre- 
Cambrian  and  Tertiary  groups  are  well  defined.  The 
other  is  not  so  definite  and  is  separated  into  three  sub- 

divisions ;  in  all  probability  further  knowledge  will 
cause  modifications  in  the  classification  of  the  members 
of  the  group. 

The  outstanding  feature  of  the  Tertiary  group  is  its 
association  with  the  circle  of  present  volcanic  activity 

round  the  Pacific  ocean,  and  the  similarity  of  the  me- 
thods of  formation  of  the  vein-matter  with  similar 

actions  observed  at  the  hot  springs  now  flowing.  The 
orebodies  of  this  group  are  irregular  in  form  and 

tenour,  and  great  persistent  fault-fissures  are  unknown . 
The  fissures  appear  to  be  local  tension  fractures,  due 
sometimes  to  cooling,  so  that  they  are  limited  in  lateral 
and  in  vertical  extent.  When  two  or  more  local  series 

of  fractures  intersect,  the  deposit  becomes  a  stock- 
work,  and  if  the  veins  are  close  together  a  rich  deposit 
may  be  found.  The  original  irregularity  of  the  veins 
is  accentuated  by  the    selective  action  of  auriferous 
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solutions  replacing  the  fissure-walls  with  ore.  No 
Tertiary  goldfield  has  carried  its  bonanzas  to  great 
depth.  By  far  the  deepest  is  the  Comstock,  where, 
though  ore  is  found  at  3300  ft.,  nothing  is  found  that 
can  compare  with  the  rich  ore  raised  from  the  1000ft. 
to  1800-ft.  levels.  Only  a  few  mines  have  carried  rich 
ore  below  1000  ft.,  and  even  these  have  been  char- 

acteristically uncertain  as  to  persistence.  The  cause 
of  lack  of  persistence  may  be  due  to  the  passage  of  the 
lode  from  the  andesite  to  the  basement  rock,  or  to  the 

approach  to  the  bottom  of  the  fissure  of  tension,  but  in 
a  great  many  cases  where  a  lode  persists  but  its  con- 

tent does  not,  these  explanations  do  not  apply.  For 
instance,  the  Martha  lode-fissure  at  Waihi  is  as  well 
defined  as  ever  at  1000  ft.  Below  that  level  the  gangue 

is  calcite,  and  abo\'e  quartz.  The  gold  content  sud- 
denly diminishes  in  the  neighbourhood  of  this  change 

in  the  vein-matter.  It  may  be  supposed  that  the  lode 
was  originally  calcite  and  that  it  was  attacked  above 
1000  ft.  by  solfataric  water  containing  silica  and  gold. 

The  cause  for  the  general  diminution  in  gold  con- 
tent in  comparatively  shallow  levels  in  Tertiary  ore- 

bodies  was  explained  by  Mr.  Maclaren  in  his  book  on 

'  Gold  '  to  be  due  to  the  nature  of  the  solution  holding 
the  gold.  He  takes  it  to  have  been  an  alkaline  auro- 
sulphide,  from  which  the  gold  was  precipitated  not  by 

pyrite  or  other  sulphides  but  by  the  cooling  of  the  ris- 
ing solution.  More  recently,  Victor  Lenher  has  shown 

the  alkaline  sulphides  to  be  carriers  of  gold,  and  acid 
water  and  exposure  to  oxidation  to  be  efficient  precipi- 

tating agents.  Both  these  agents  may  be  assumed  to 
operate  only  near  the  surface,  especially  in  volcanic 
regions. 

Thus  in  Tertiary  goldfields  it  is  unsafe  to  assume  the 
existence  of  any  ore  below  what  has  been  actually 
developed. 

In  the  second  group,  those  connected  with  grano- 
dioritic  intrusions,  the  East  Australian  and  West 
American  provide  the  most  interest.  Those  in  the 
Urals  are  too  little  known  to  provide  useful  data.  The 

deposits  in  the  eastern  cordillera  of  Australia  are  de- 
pendent on  the  granodioritic  intrusions  that  have  taken 

place  along  an  axial  line  of  earth-folding.  Gold- 
quartz  veins  are  found  either  in  the  igneous  rocks  or 
in  the  sedimentary  strata  overlying  or  adjacent.  In 
the  north  the  gold  deposits  are  usually  found  in  the 
granitoid  rock,  and  in  the  south  in  the  sedimentary 
rocks.  The  intrusion  probably  occurred  in  the  late 
Permo-Carboniferous.  All  adjacent  strata  of  greater 
age  may  therefore  carry  auriferous  veins.  The  gen- 

eral experience  is  that  the  tenour  of  the  ore  decreases 

in  depth,  but  the  conditions  are  such  that  little  infor- 
mation is  provided  by  the  natural  occurrences,  upon 

which  to  base  any  theory  or  rule.  In  the  West 
American  region,  the  Mother  Lode  of  California  and 
the  Alaska  Treadwell  mines  form  the  most  character- 

istic examples  of  this  group.  Mr.  Maclaren  has  been 
unable  to  find  any  evidence  of  general  diminution  of 
content  in  depth  in  the  Mother  Lode  In  many  cases 
a  lode  may  become  impoverished,  but  concurrently  a 
parallel  lode  is  found  that  continues  to  yield  ore  in 
depth.  He  advises  that  cross  cutting  should  become 
more  general  in  this  district.  The  Alaska  Treadwell 
mines  are  at  too  shallow  a  depth  to  help  in  the  present 
discussion.  Generally  speaking,  in  connection  with 
this  group,  Mr.  Maclaren  considers  it  justifiable  to 
count  on  extensions  below  ore  developed. 

The  third  group  in  the  classification,  including  the 
goldfields  of  the  pre-(!ambrian  age,  contains  the  most 
important  mines  at  present  worked.  Those  in  West 
Australia,  Southern  India,  Egypt,  Rhodesia,  and  the 
Transvaal,  present  many  types  of  similarity  and  are 

considered  to  form  a  single  metallogenic  province. 
The  Kalgoorlie  goldfield  has  been  studied  closely  by 
Mr.  Maclaren.  The  area  is  one  of  ancient  schists 

(mainly  calc-schist)  through  which  a  quartz-dolerite 
magma  with  its  differentiation  products  have  intruded. 
The  differentiation  sequence  appears  to  have  been 

quartz-dolerite  (quartz-diabase)  followed  first  by  mem- 
bers as  basic  as  peridotite  and  then  by  more  acid  segre- 

gations ranging  through  porphyrite  to  final  albite-por- 
phyry,  the  last  being  often  intrusive  through  the 
quartz-dolerite.  Auriferous  impregnation  followed 
closely  on  the  intrusion  of  the  albite-porphyry.  Rich 
lodes  have  been  developed  only  in  shear-zones  in  a 
broad  dike  of  quartz-dolerite,  the  shear-zones  being 
barren  when  they  pass  in  depth  or  in  linear  extension 
out  of  the  quartz-dolerite.  Since  the  shear-zones  are, 
when  considered  over  depths  of  3000  ft.,  approximate- 

ly vertical,  and  the  quartz-dolerite  dike  which  is  par- 

allel to  the  strike  of  the  shear-zones  dips  west  at  65°, 
the  shear-zones  pass  in  depth  out  of  the  dike,  the 
eastern  shear-zones  with  their  contained  lodes  reach- 

ing barren  ground  sooner  than  the  western.  Kal- 
goorlie, therefore,  well  illustrates  an  outstanding  feat- 

ure of  all  goldfields,  except  indeed  some  in  the  Ter- 
tiary group,  namely,  that  non-persistence  of  ore  in 

depth  is  a  function  not  of  depth  but  of  geological 

structuie.  In  Kalgoorlie  three  well-defined  parallel 
shear- zones  may  be  identified.  Taken  severally  and 
having  regard  to  the  depth  factor  alone,  they  show 
(a)  non-persistence  of  ore  in  depth  (Australia  East  and 
Lake  View- Perseverance  lodes),  (/;)  persistence  of  ore 
in  depth  (Great  Boulder  and  Ivanhoe-Horseshoelodes) 
and  (c)  a  probable  enrichment  in  depth  (Ivanhoe  West 
lode).  Generalizations  based  on  the  depth  factor 
alone  when  geological  conditions  are  unknown  are 
misleading.  T.  A.  Rickard,  for  example,  has  relied 
on  the  evidence  furnished  by  the  failure  in  depth  of 

the  eastern  lodes  and  an  impoverishment  in  the  Ivan- 
hoe mine  at  2500  ft.  to  support  a  general  theory  of  im- 

poverishment in  depth.  W.  L.  Garrison  also  quotes 
the  Ivanhoe  impoverishment  as  possible  evidence  of 

non-persistence  in  depth.  The  Ivanhoe  impoverish- 
ment does  take  place,  but  it  is  local  and  is  due  to  the 

fact  that  the  vertical  Ivanhoe  lode  here  passes  through 

a  thin  albite-porphyry  dike  dipping  west  about  65°. 
The  great  Boulder  lode  passed  through  the  same  dike 
with  local  impoverishment  at  2200  ft.  When,  how- 

ever, the  latter  lode  was  encountered  beneath  the  al- 
bite-porphyry dike  it  proved  as  rich  as  in  the  upper 

levels,  and  the  same  result  may  reasonably  be  expect- 
ed in  Ivanhoe  deeper  levels.  So  far,  then,  as  the 

evidence  furnished  by  Kalgoorlie  goes,  it  indicates 
that,  so  long  as  its  lodes  remain  in  quartz-dolerite,  so 
long  will  they  furnish  ore  ecjual  in  tenour  to  that  found 
from  the  500  ft.  to  the  2000-ft.  levels.  The  Horse- 
shoe-Ivanhoe  group  of  lodes  may  therefore  be  expect- 

ed to  carry  ore  to  the  5500-ft.  level,  provided  always 
that  the  quartz-dolerite  dike  persists,  does  not  flatten 
in  dip,  and  is  not  flirown  westward  in  depth  by  west- 

erly dipping  reversed  faulting. 
Pre-Cambrian  strata,  from  the  vicissitudes  to  which 

they  have  been  subjected  in  the  course  of  long  geologi- 
cal ages,  are  normallv  much  folded  and  disturbed, 

while  lode-fissures  in  tliem  are  nearly  vertical-  It  is  a 
fundamental  axiom  in  these  older  deposits  that  the 
nature  of  the  lode  wall  exercises  a  vital  influence  on 
the  richness  and  sometimes  on  the  mineral  character 

of  the  orebody.  Hence  it  rarely  happens  that  a  great 

depth  is  reached  before  the  lode,  workeil  frcjm  the  out- 
crop downward,  has  passed  out  of  the  favourable  rock. 

A  notable  exception  is  the  Champion  lode  of  the  Kolar 
goldfield,  southern  India,  probably  the  richest  single 
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gold  lode  ever  worked.  From  3200  to  3800  ft.  ore  as 
rich  as  any  obtained  in  the  upper  levels  is  now  being 
worked  and  ore  may  be  expected  to  persist  in  this  fiss- 

ure as  long  as  it  remains  in  the  favourable  hornblende- 
schist. 

The  greatest  goldfield  of  the  world,  the  Witwaters- 

rand,  responsible  for  37%  of  the  world's  gold  produc- 
tion, is  a  pre-Cambrian  goldfield,  but  the  criteria  of 

ordinary  pre-Cambrian  regions  do  not  apply  to  it.  Its 
deposits  lie  in  sedimentary  quartzites  and  conglomer- 

ates and  are  undoubtedly  decreasing  in  tenour  in  depth . 
Having  regard  to  all  the  geological  conditions  sur- 

rounding auriferous  deposition  on  this  region,  it  may 
be  assumed  that  its  gold  was  deposited  relatively  near 
the  then  existing  surface  and  that  deposition  was  due 
either  to  cooling  on  approach  to  the  surface  or  to  ad- 

mixture with  oxidizing  waters,  which  in  basin-shaped 
sedimentary  areas  as  those  of  the  Witwatersrand,  may 
reach  to  depths  of  several  thousand  feet.  The  surface 
of  most  pre-Cambrian  goldfields,  on  the  other  hand, 
has  been  subjected  to  erosion  during  a  large  portion  of 
geological  time,  and  the  locus  of  gold  deposition, 
though  now  comparatively  near  the  surface,  was  at 
the  period  of  impregnation  many  thousands  of  feet 
below  the  then  existing  surface  and  beyond  the  reach 
of  oxidizing  waters,  perhaps  even  beyond  the  influence 
of  thermal  changes. 

Kirkland  Lake,  Ontario. — In  the  Canadian  Min- 
ing Journal  for  July  15,  R.  E.  Hore  describes  the 

geology  and  mining  at  Kirkland  Lake,  the  newly  de- 
veloped gold-mining  district  in  Ontario,  which  is  at- 
tracting attention  owing  to  the  rich  ore  found  at  the 

Foster-Tough-Oakes  property.  Kirkland  Lake  is  near 
Swastika,  on  the  Temiskaming  and  Northern  Ontario 
Railway,  north  of  Cobalt  and  east  of  Porcupine.  The 
gold  is  found  in  narrow  brecciated  quartz  veins  en- 

closed in  reddish-grey  felspar- porphyry,  grey  con- 
glomerate, and  grey  ferro-dolomite.  The  gold  occurs 

native  and  as  telluride.  Coarse  particles  of  gold  are 
plentiful  in  the  fracture  planes  of  the  quartz  veins. 
The  telluride  is  in  the  form  of  imperfectly  crystallized 
grains  of  a  greenish  bronze  colour,  probably  being 
calaverite.  Both  the  free  gold  and  the  telluride  are 
found  in  the  wall-rock  as  well  as  in  the  quartz  veins. 
A  large  amount  of  graphite  is  present  with  the  gold. 
A  common  mode  of  occurrence  of  coarse  gold  is  on 
fracture  faces  or  walls  of  quartz  veins  that  are  black 
with  graphite.  In  several  cases  there  are  slickensided 
black  walls  spotted  with  small  flakes  of  gold.  Pyrite 
is  also  abundant.  Much  of  it  is  in  the  form  of  very 
small  grains,  not  in  contact  with  one  another,  but 

scattered  throughout  the  wall-rocks.  Some  specimens 
show  gold  grains  entirely  enclosed  in  calcite.  The 

wall-rocks  have  been  greatly  fractured  along  zones 
rather  than  broken  by  extensive  fissures,  and  prior  to 
the  intrusion  of  the  quartz  and  the  gold.  The  veins 
are  often  mere  veinlets,  and,  owing  to  their  similarity 
in  colour  to  the  porphyry,  are  easily  overlooked.  The 
porphyry  varies  in  character,  but  generally  some  mem- 

ber of  the  felspar  series  is  the  most  conspicuous 
mineral.  The  rock  is  very  hard  and  difficult  to  drill. 
On  the  other  hand  the  conglomerate  is  easy  to  mine 
and  development  is  preferably  done  in  it.  The  con- 

glomerate is  in  some  respects  similar  to  that  found  at 
the  Dome  mine.  Porcupine.  It  is  grey  and  schistose, 

-with  numerous  pebbles  of  porphyry,  greenstone,  and 
chert.  It  differs  from  the  Dome  conglomerate  in  con- 

taining red  jasper  pebbles,  and  in  being  highly  frac- 
tured. The  fractures  are  often  filled  with  quartz  or 

calcite.  They  go  right  through  the  individual  pebbles 
and  quartz  grains.  The  conglomerate  shows  distinct 
bands  of  coarse  and  fine  portions,  and  the  gold  is  as- 
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sociated  chiefly  with  the  coarser  bands.  The  con- 
glomerate and  porphyry  beds  dip  steeply,  the  former 

under  the  latter.  The  richness  of  the  outcrop  maybe 
judged  by  the  fact  that  the  first  ore  shipped  averaged 
20  oz.  gold  per  ton.  Tests  show  that  75%  of  the  gold 
can  be  recovered  by  amalgamation.  A  5-stamp  mill 
has  been  erected. 

Kuchs-Laist  Slime-Thickener. — In  a  paper  present- 
ed by  Ralph  Hayden  at  the  Butte  meeting  of  the 

American  Institute  of  Mining  Engineers,  describing 
the  various  plant  tried  at  Anaconda  for  the  treatment 

of  slime,  an  account  is  given  of  the  Kuchs-Laist  centri- 
fugal machine,  which  has  for  its  object  the  removal  of 

Kuchs-Laist  Slime-Thickener. 

colloidal  matter  and  excess  water,  and  the  production 
of  the  granular  material  in  a  form  suitable  for  concen- 

tration. This  machine  consists  of  a  set  of  radial 

chambers  mounted  on  a  hollow  horizontal  revolving 
shaft.  At  the  outer  end  of  each  chamber  is  a  plug, 
through  which  is  discharged  the  heavier  material  sett- 

ling in  the  chambers  by  centrifugal  force.  The  slime 
is  fed  at  one  end  of  the  hollow  shaft,  and  passes  to  the 
chambers,  which  are  provided  with  baffles.  These 
baffles  serve  to  check  the  flow  of  material,  and  direct 

the  heavier  part  to  the  point  of  discharge.  The  over- 
flow passes  out  through  the  other  trunnion.  In  the 

illustration,  the  machine  has  only  two  chambers,  but 
ten  more  could  easily  be  added,  radiating  from  the 
central  shaft,  and  thus  greatly  increasing  the  capacity. 
The  speed  of  revolution  is  from  640  to  1200  r.p.m. 
The  chief  mechanical  difficulty  has  been  the  provision 
of  suitably  hard  material  for  the  manufacture  of  the 
discharge  plugs  ;  finally  alundum  was  employed.  The 
aperture  in  the  plugs  quickly  enlarges  with  wear,  so 
that  the  specific  gravity  of  the  discharge  is  variable. 
The  machine  requires  an  undue  amount  of  power.  Its 
chief  virtue  is  the  removal  of  colloidal  matter. 
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Mining  Methods  at  Cobalt.  —  In  the  Canadian 
Mining  Journal  for  August  1,  Reginald  E.  Hore 
writes  about  methods  adopted  at  Cobalt  for  mining  the 
narrow  lodes  of  rich  silver  ore.  In  the  early  days 

open-cuts  were  general.  The  rock  on  one  side  of  the 
vein  was  broken  and  removed,  and  the  vein- matter 

picked  off  the  wall  and  bagged.  Many  open-cuts 
were  worked  to  depths  of  50  or  100  ft.  It  was  not  for 

a  long  time  that  shaft-sinking  and  driving  were  com- 
menced, and  even  then  it  was  usual  to  leave  the  vein 

on  one  wall  and  collect  the  ore  in  bags.  In  this  way 
much  fine  rich  ore  was  lost  in  the  broken  rock  and  re- 

moved with  it  to  the  dumps.  Things  have  greatly  im- 
proved since  then.  The  present  practice  in  develop- 

ment is  to  sink  vertical  shafts  in  the  veins,  and  drive 
at  intervals  never  less  than  100  ft.  and  often  50  or  75 

ft.  Other  veins  are  reached  by  cross-cuts,  and  de- 
veloped by  winzes  and  drifts  in  a  similar  manner.  At 

most  mines  there  is  a  central  hoisting  shaft.  Instead 
of  leaving  the  vein  on  the  wall,  it  is  now  usual  to  keep 
the  vein  well  within  the  working  face.  The  rock  on 
each  side  for  a  few  feet  contains  enough  silver  to  pay 
for  milling.  In  some  mines,  care  is  taken  to  keep  the 
rich  ore  separate,  while  at  others  everything  is  mixed 
and  hoisted  to  the  surface  where  it  is  picked,  jigged, 
and  tabled. 

In  stoping,  some  mines  use  the  shrinkage  system, 
but  at  others  stulls  and  lagging  are  put  at  short  inter- 

vals so  that  little  ore  shall  remain  in  the  stopes.  At 

the  Crown  Reserve,  square-set  timbering  is  employed. 
Good  e.vamples  of  the  shrinkage  system  are  provided 
by  the  Nipissing  and  Coniagas  mines.  At  Nipissing, 
drifts  are  run  14  ft.  high  and  5  ft.  wide.  If  the  walls 
consist  of  milling  rock,  or  if  there  are  two  or  more 
veins  close  together,  the  drifts  may  be  wider,  in  some 
cjises  as  much  as  12  ft.  The  veins  are  kept  well  within 
the  breast.  The  drilling  for  the  whole  14  ft.  is  done 
from  one  set-up,  so  each  set  up  is  for  an  advance  of  5 
or  6  ft.  with  a  height  of  14  ft.,  and  a  width  of  5  to 
12  ft.  A  cut  8  ft.  high  is  taken  5  or  6  ft.  in  advance 
of  the  remaining  6  ft. ,  which  is  drilled  by  uppers.  The 
level  is  protected  by  a  lagging  of  poles  laid  on  caps 
supported  by  posts.  Chutes  are  built  at  intervals  of 
25  ft.  Before  stoping  a  large  block,  rises  are  cut  into 
the  level  above.  These  are  cut  by  two  men  using 

small  stoping-drills.  A  man-way  is  constructed  by 
timber  partitions,  and  the  remainder  of  the  rise  is  filled 
with  ore  as  it  is  broken.  The  miners  work  on  a  plat- 

form which  protects  the  man-way  and  extends  across 
the  broken  ore.  To  maintain  the  desired  working 
space,  ore  is  drawn  off  from  a  chute  at  the  bottom  of 
the  rise.  This  chute  is  afterwards  used  for  ore  from 

stoping.  When  the  rise  is  completed,  it  is  used  to 
provide  a  stoping  face,  and  the  ore  is  broken  on  each 
side.  The  rise  provides  ventilation,  and  it  is  used  to 
lower  steels  and  as  a  man-way.  The  high-grade  ore 
is  not  kept  separate.  The  cars  are  taken  to  surface  on 
a  cage. 

At  the  Coniagas,  the  methods  of  development  and 
mining  are  similar  to  those  at  Nipissing,  with  some 
variations  The  drifts  are  run  8  ft.  high,  and  are 

afterwards  enlarged  by  a  cutting-out  drift,  giving  8  ft. 
additional  height.  The  lagging  is  supported  by  stulls 
set  in  hitches.  Where  the  drift  is  wide,  postsareused 
to  support  stulls  in  the  middle.  Chutes  are  built  at 
intervals  of  about  25  ft.  Stoping  is  begun  by  break- 

ing some  ore  carefully  on  to  the  lagging,  and  is  then 
continued  by  the  shrinkage  system.  In  order  to  avoid 
pot-holmg  and  sledgmg  of  large  pieces  of  rock,  care 
is  taken  to  break  the  rock  comparatively  small.  Much 

high-grade  ore  is  picked  underground.  In  the  drift- 
stopes,  a  sorter  examines  the  ore  as  it  is  loaded  into 

the  cars  and  bags  the  best  quality.  In  the  stopes  there 
are  no  sorters,  but  the  miners  themselves  sort  as  much 

high-grade  ore  as  possible.  It  will  be  seen  that  while 
at  Nipissing  the  sorting  is  done  at  the  surface,  at 
Coniagas  it  is  largely  done  underground. 

Hardinge  versus  Chilean  Mills.  —  At  the  Butte 
meeting  of  the  American  Institute  of  Mining  Engineers 
held  in  .\ugust,  Robert  Franke,  of  Miami,  presented 
a  paper  giving  the  results  obtained  by  Hardinge  mills 
side  by  side  with  Chilean  mills,  used  for  obtaining  a 
product  suitable  for  table  concentration  from  the  ore 
at  the  Miami  copper  mine,  Arizona.  The  ore  consists 
of  a  liard  fissile  schist  containing  finely  disseminated 
granular  chalcocite.  When  the  concentrating  plant 
was  erected,  it  was  decided  to  use  Chilean  mills  to 
follow  gyratory  crushers  and  fine  rolls,  and  thereby  to 
reduce  the  whole  of  the  ore  to  less  than  30-mesh  be- 

fore starting  concentration  on  sand  and  slime  tables. 

The  claims  of  the  Hardinge  conical  mill  were  not  over- 
looked, and  one  section  of  the  plant  was  equipped 

with  them.  We  may  mention  here  that  a  description 
of  the  Miami  concentrator  was  given  in  our  issue  of 

September  1910.  Mr.  Franke  in  the  paper  now  pub- 
lished gives  the  comparative  results  obtained  by  the 

two  types  of  mill,  and  in  every  detail  the  advantage 
has  been  proved  to  lie  with  the  Hardinge. 

The  Hardinge  mill  employed  is  8  ft.  long  with  a 

central  cylindrical  portion  22  in.  long,  The  cylindri- 
cal portion  is  lined  with  cast-iron  liner  plates,  and  the 

conical  portions  are  lined  with  silex  bricks  bound  to- 
gether with  cement.  Each  liner  plate  carries  a  pro- 
jecting lifter,  the  function  of  which  is  to  increase  the 

height  of  drop  of  the  lifted  material.  Danish  No.  5 
pebbles  are  used  in  grinding.  The  Chilean  mill  is  a 
fast-running,  3-roller,  6-ft.  Saturn  mill,  with  screens 
having  an  opening  of  0  037  in.  The  feed  consists  of 
the  oversize  of  Callow  screens  having  an  opening  of 
0029  in.  which  follow  the  fine  rolls.  The  advantages 

obtained  by  the  use  of  the  Hardinge  mill  are  :  Smooth- 
ness and  regularity  in  operation,  delivery  of  a  product 

conducive  to  better  extraction  on  the  tables,  economy 

in  water  consumption,  lower  operating  and  mainten- 
ance costs,  and  a  low  rate  of  depreciation.  Regular- 

ity in  operation  iseffected  by  simplicity  of  construction, 
such  items  as  discharge-screens,  dies,  and  muUers  re- 

quiring renewal  being  eliminated.  The  delays  at  the 
Chilean  mill  were  2  11%  and  at  the  Hardinge  129% 
of  the  time.  Of  these  the  delays  in  the  Chilean  mill 

were  as  to  screens  0'57%,  and  as  to  repairs  r54%, 
and  of  those  in  the  Hardinge  0  71%  as  tore-lining  and 
058%  to  repairs.  The  time  lost  in  re-lining  the 
Hardinge  mill  is  due  to  the  necessity  of  allowing  the 
binding  cement  to  harden  for  48  hours.  This  delay 
can  be  eliminated  by  having  extra  shells  that  can  be 
fixed  in  place  of  a  worn  shell  in  less  than  2  hours,  and 
undei'  these  circumstances  the  total  loss  of  time  would 
be  only  0  6%.  Less  attendance  is  required  for  the 
Hardinge  ;  occasional  pebble-feed,  lubrication,  and  a 
watch  for  obstructed  discharge-boxes  are  the  only  ser- 

vices necessary.     Thus  the  labour-cost  is  reduced. 
With  regard  to  the  comminution  of  the  ore,  it  is 

found  that  the  best  concentrating  results  are  obtained 
if  the  amount  of  material  from  60  to  200  mesh  is  a 

maximum.  From  screen-analyses  it  was  tound  that 
the  Hardinge  product  contained  37%  of  this  material 

and  thet  liilean  25'6%.  As  regards  power  consumed, 
the  Hardinge  took  9'6  horse  power-hour  per  ton 
passed  througii,  and  the  Chilean  10  7  h. p.  hour.  The 
cost  of  maintenance  worked  out  at  709  cents  per  ton 
of  feed  with  the  Chilean,  and  636  cents  with  the 
Hardinge,  a  saving  of  0  73  cents  per  ton  Of  the 
Hardinge  cost,  4  56  cents  is  the  cost  of  pebbles,  351 
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lb.  per  ton  of  feed  at  I'S  cents  per  lb.  The  most  im- 
portant item,  however,  in  favour  of  the  Hardinge  is 

the  longer  life  of  the  machine,  and  the  consequently 
lower  charge  for  depreciation.  With  Chileans  it  is 

necessary  to  charge  4'2  cents  per  ton  of  feed,  and  with 
a  Hardinge  only  0'7  cents,  showing  an  advantage  of 35  cents. 

The  Symmes  Agitator. — In  the  Mining  and  Scien- 
tific Press  for  July  19,  Whitman  Symmes  describes 

/f,r  l^/»f  s 

way  as  to  remain  vertical  during  the  revolution  of  the 
arm.  The  rate  of  revolution  is  1^  times  per  minute. 
Each  air-lift  consists  of  a  tube  and  nozzle,  and  the 
compressed  air  is  supplied  through  a  hose-pipe  con- 

nected with  a  pipe-union  above  the  pulp.  When  the 
pulp  becomes  packed  on  the  bottom  of  the  vat,  the 
air-lifts  drag,  and  cut  their  way  down  through  it.  A 
rod  rising  from  each  tube  indicates  whether  it  is  in  a 
vertical  position.     If  power  is  off  for  a  long  time,  the 
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his  agitator  for  slime  installed  at  the  Mexican  mine, 
Nevada.  Mr.  Symmes  found  that  the  Trent  agitators 
installed  did  not  give  satisfaction  owing  to  the  impos- 

sibility of  re-starting  them.  He  therefore  removed 
the  stirring  arms  and  pumps,  and  substituted  a  num- 

ber of  air-lifts  flexibly  suspended  from  a  horizontally 
revolving  arm.  The  accompanying  illustrations  show 
the  arrangement.  The  revolving  arm  is  mounted  on 
a  central  vertical  standard  and  is  driven  by  gear  from 
below.  The  air-lifts  are  suspended  from  the  revolving 
arm  by  means  of  chains,  and  are  balanced  in  such  a 

tubes  are  raised.  When  power  is  again  available,  the 
tubes  are  lowered  gradually,  cutting  their  way  down 

to  the  normal  position.  Extra  pipes  would  be  neces- 
sary for  agitating  a  partly  filled  vat,  but  at  the  Mexi- 
can mine  continuous  agitation  is  employed  so  that 

such  a  device  is  unnecessary.  The  only  part  requir- 
ing repair  is  the  rubber  sleeve  of  the  air-nozzle  used 

to  prevent  a  flow  of  pulp  into  the  air-pipe  if  the  air- 
supply  should  fail.  This  form  of  agitator  has  been  in 
continuous  use  for  over  six  months  without  any  inter- 

ruption, and  the  cost  of  power  is  small. 
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Precipitation  of  Copper  from  Mine  Water  at 
Butte. — At  the  August  meeting  of  the  American  Insti- 

tute of  Mining  Engineers,  J.  C.  Febles  presented  a 
paper  on  the  recovery  of  copper  from  mine  waters  in 
the  Butte  district.  It  is  often  alleged  that  copper  in 
the  mine  waters  was  allowed  to  be  lost  in  the  early 
days  at  Butte,  but  this  statement  is  made  only  by 
people  who  forget  that  the  mines  in  this  district  were 
originally  worked  for  silver,  and  that  copper  ores  did 
not  commence  to  make  their  appearance  in  appreciable 
quantity  until  a  depth  of  400  to  500  feet  was  reached. 
The  first  production  of  precipitate  was  in  1890.  At  the 
end  of  the  preceding  year,  the  St.  Lawrence  mine  was 
flooded  in  order  to  extinguish  a  fire,  and  the  water, 
subsequently  removed  by  pumping,  was  allowed  to 
flow  down  the  hillside  into  the  river.  In  its  course, 

the  water  flowed  through  ground  belonging  to  a  man 
named  Miller,  who  enlarged  the  ditch  and  placed  scrap 
iron  there.  The  precipitate  obtained  was  sold  to  the 
Colorado  smelter.  In  the  same  year,  William  Ledford 
secured  a  lease  of  the  mine  waters,  and  for  some  years 
made  a  substantial  living.  On  the  expiry  of  the  lease, 
the  Anaconda  company  continued  his  work,  and  the 
other  companies  in  the  district  added  similar  plants. 
In  1901  the  Anaconda  built  a  new  precipitation  plant 
in  a  situation  convenient  to  take  the  water  pumped 
through  the  High  Ore  shaft.  At  first  an  attempt  was 
made  to  recover  the  copper  by  lime,  but  the  precipi- 

tate was  flocculent  and  of  low  grade,  so  the  standard 
method  of  precipitation  by  iron  was  adopted.  Other 
similar  plants,  the  Leonard  and  Silver  Bow,  have 
since  been  erected. 

Mr.  Febles  proceeds  to  describe  the  High  Ore 
plant,  as  at  present  working.  The  amount  of  water 
flowing  averages  1200  gal.  per  minute.  The  average 

copper  content  is  005%,  and  the  extraction  is  98'6%. 
The  temperature  of  the  water  issuing  from  the  mine  is 

85°  P.,  and  after  passing  through  the  precipitation 
plant  54""  F.  On  leaving  the  mine,  the  water  passes 
through  the  first  set  of  flumes,  three  in  number,  par- 

allel to  each  other,  each  4  ft.  wide,  2  ft.  deep,  300  ft. 
long,  with  a  fall  of  2%.  These  flumes  are  filled  with 
scrap  iron  such  as  rails,  pipes,  rods,  and  bars.  The 
iron  is  continually  turned  over  in  order  to  dislodge  the 
precipitate.  Every  few  days  one  of  the  flumes  is  cut 
out  of  circuit,  so  that  the  iron  may  be  temporarily  re- 

moved and  the  precipitate  washed  into  the  settling 
tanks  at  the  end  of  the  flumes.  The  water  after^vards 

passes  down  a  second  series  of  flumes,  8  ft.  wide,  with 
an  incline  of  2i%,  and  length  of  500  ft.  Along  these 
flumes  there  are  settling  tanks  spaced  75  ft.  apart. 
The  settling  tanks  are  large  wooden  boxes,  of  the 
same  width  as  the  flumes,  about  15  ft.  long  and  8  ft. 
deep,  and  so  arranged  that  the  precipitate  can  be 
sluiced  through  a  hole  in  the  bottom  into  drying  vats. 
After  passing  through  the  flumes,  the  water  goes  to  a 
tower,  consisting  of  a  heavy  wooden  frame  filled  with 
scrap  iron  too  big  for  use  in  the  flumes.  This  tower 
is  130  ft.  long.  8  ft.  wide,  and  19  ft.  high,  with  a  sett- 

ling tank  extending  the  whole  distance  beneath  it,  and 

provided  with  baffle-boards  at  the  sides  to  prevent  the 
escape  of  splashing  water.  The  water  is  then  sent  to 
another  tower,  and  afterwards  to  two  parallel  flumes, 
9  ft.  wide  by  300  ft.  long,  filled  with  tin  cans  and 
small  scrap.  Thence  it  goes  to  a  series  of  five  towers, 
and  after  passing  settlers  runs  to  waste.  The  figures 
given  by  Mr.  Febles  show  that  95%  of  the  copf>er 
content  is  recovered  in  the  flumes  before  going  to  the 
first  tower.  So  that  the  towers,  subsequent  flumes, 
and  second  set  of  towers  yield  very  little.  The  cost 
of  producing  this  copper  is  estimated  at  under  5  c.  per 
lb.     The  Leonard  plant  takes  1500  gal.  of  mine  water 

per  minute,  and  the  Silver  Bow  plant  350  gal.  per 
minute,  the  results  obtained  being  much  the  same  as 
.•\t  the  High  Ore  plant. 

Mr.  Febles  gives  the  result  of  his  experience  in  con- 
nection with  the  quality  and  disposition  of  the  scrap 

iron  employed  in  precipitation.  Almost  any  merchant 
iron  or  mild  steel  will  gi%e  satisfactory  results,  pro- 

vided its  surface  is  kept  clean.  The  results  obtained 
by  the  use  of  hard  steel,  or  spring  steel,  are  not  so 
good.  Cast  iron  is  the  poorest  of  all,  having  little  or 
no  value  for  precipitating.  The  uncombined  carbon 
in  the  cast  iron  seems  to  interfere,  to  a  marked  degree, 
with  the  reaction.  The  copper  adheres  strongly  to  the 
surface  of  the  cast  iron,  making  its  removal  so  difficult 
that  the  surface  cannot  be  properly  cleaned.  After 
the  copper  coating  has  become  thick  it  will  break  ofif 
in  hard  flakes  and  scales,  with  pieces  of  carbon  ad- 

hering to  them.  The  best  iron  for  the  purpose  seems 

to  be  old  rails,  merchant  bar,  and  pipe  of  small  di- 
ameter. Horse-shoes,  punched  screen,  heavy  sheet- 

iron,  nails,  bolts,  and  iron  wire  are  good  ;  roofing  iron, 

tin  cans,  and  similar  scrap  are  not  so  good,  but  are  ex- 
tensively used  because  they  are  plentiful  and  cheap. 

All  paper  should  be  removed  from  cans  before  using. 

Painted  iron  and  galvanized  iron  should  be  burned  be- 
fore using  ;  in  fact,  annealing  at  a  low  temperature 

improves  almost  any  iron  for  the  purpose  of  precipi- tation. 

Care  should  be  used  in  the  distribution  of  the  iron, 
in  order  to  secure  the  maximum  precipitating  surface. 
It  should  be  packed  closely,  but  in  such  a  manner  as 
to  allow  the  water  to  flow  freely.  Rails,  pipe,  and 
bar  iron  should  be  placed  horizontally  in  the  flume, 
with  short  transverse  pieces  between  the  layers,  to 

allow  space  for  the  free  flow  of  the  solution.  Ma- 
terial of  this  kind  can  be  used  to  the  best  advantage 

in  the  upper  part  of  the  system,  where  the  flow  is 
most  rapid  and  the  water  richest  in  copper.  Smaller 
scrap  and  cans  may  be  placed  indiscriminately.  Flat 
sheets  should  be  placed  one  above  another,  with 
enough  small  scrap  between  to  prevent  interruption  of 
the  flow,  and  in  such  a  way  as  to  present  the  maxi- 

mum surface.  Where  rails,  small  pipe,  and  bars  are 
used,  and  the  flow  is  sufficiently  rapid,  little  or  no 

handling  of  the  iron  is  necessary,  an  occasional  sweep- 
ing with  a  stiff  brush  being  sufficient.  The  precipi- 

tated copper,  thus  freed  from  the  iron,  will  be  carried 
to  the  settling-tank  below.  The  smaller  scrap,  sheets, 
wire,  and  cans,  should  be  turned  over  occasionally 
with  hooks  and  rakes  in  order  to  remove  the  precipi- tated copper 

Size  of  Tube-Mills. — In  the  South  African  Mining 
Journal  for  July  26  and  August  2,  information  is 
given  as  to  the  dimensions  of  tube-mills  employed  on 
the  Rand,  pointing  to  the  tendency  to  gradually 
diminish  the  length.  The  standard  tube-mill  adopted 
by  most  of  the  leading  houses  has  been  22  ft.  by  5  ft. 
6  in.,  and  it  is  usually  assumed  that  smaller  ones  had 
not  been  used  until  the  Barnato  group  erected  tube- 
mills  16  ft.  6  in.  by  6  ft.  at  the  new  installations  at 
Consolidated  Langlaagte  and  Van  Ryn  Deep.  It  is, 

however,  pointed  out  that  the  Albu  group  early  adop- 
ted tube-mills  of  shorter  length.  They  were  pioneers 

in  introducing  tube-mills  on  the  Rand,  and  their  first 
was  erected  at  the  New  Goch  mine  in  July  1903.  This 
measured  24  ft.  in  length  and  5  ft.  in  diameter.  As  a 
result  of  observations  and  experience,  the  next  ordered, 
for  the  Meyer  &  Charlton  in  1904  and  1905,  were 
16  ft.  6  in.  long,  and  the  second  ordered  for  the  New 
Goch  was  also  16  ft.  6  in.  long.  A  careful  compari- 

son of  the  results  obtained  from  the  two  mills  running 

side  by  side  at  New  Goch  showed  the  results  in  quan- 
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tity  and  quality  of  grading  to  be  practically  identical, 
and  that  a  saving  was  made  of  35%  in  the  consump- 

tion of  power  in  the  short  mill.  Twenty-two  tube- 
mills  have  since  been  installed  by  this  group,  all  of  the 
smaller  size. 

Colombian  Placers. — In  the  Engineering  and  Min- 
ing Journal  for  August  16,  William  F.  Ward  gives 

some  information  relating  to  the  dredging  and  hy- 
draulicking  work  at  present  being  done  on  gold  placers 
in  the  Nechi  River  district,  Colombia.  Owing  to  the 

Oroville  Dredging  Company  being  one  of  the  operat- 
ing companies,  the  article  is  of  interest  to  English 

readers.  There  are  four  centres  of  activity  at  present, 

two  being  dredging  propositions  and  the  other  two  hy- 
draulicking.  The  dredges  are  owned  by  the  Patoand 
Pochet  companies  respectively,  the  former  being  the 
subsidiary  of  the  Oroville  Dredging.     The  hydraulic 

L.  D.  Pochet,  is  a  resident  at  Barranquilla.  He 
bought  thedredge  from  previous  owners  who  had  failed 
in  making  it  a  success  on  other  properties.  It  is  not 
possible  to  work  at  night  oving  to  the  occurrence  of 
buried  timber.  Mr.  Ward  does  not  give  figures  for 
gold  content  or  for  cost,  but  states  that  the  yield  per 
yard  is  higher  than  is  obtained  from  any  dredge  in  the 
United  States.  Woollen  blankets  are  used  next  the 
screen  for  the  purpose  of  catching  fine  gold  that 
would  not  be  arrested  by  the  mercury. 

The  Farley  hydraulic  mine  is  situated  in  the  upper 
part  of  Caceri  creek  and  is  worked  by  an  American. 
Two  monitors  are  employed,  and  though  the  content 
is  low,  a  fair  profit  is  made.  The  San  Carlos  mine  is 
2  miles  up  Amaseri  creek,  and  was  worked  for  some 
time  by  a  French  company  without  success.  It  is  now 
in  the  hands  of  a  small  owner  in  Zaragoza.     There 
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mines  are  the  Farley  and  San  Carlos.  The  positions 

are  shown  in  the  accompanying  map.  The  Pato  com- 
pany owns  extensive  tracts  of  land  on  the  west  side  of 

the  Nechi  river  from  San  Juan  creek  to  a  point  oppo- 
site the  mouth  of  the  Bagre  river.  The  dredge  has 

9  cu.  ft.  buckets  and  is  operated  electrically.  It 

started  on  January  2  of  this  year,  but  an  accident  de- 
layed regular  work  until  the  end  of  February,  since 

when  it  has  been  operating  satisfactorily.  The  dredge 
would  have  started  a  year  earlier  had  it  not  been  for 
the  difficulty  experienced  in  building  a  safe  dam  across 

the  San  Juan  creek  for  the  hydro-electric  generating 
station.  The  first  stretch  of  ground  to  be  treated  con- 

sists of  300  acres,  proved  by  drilling  to  contain  31 
cents  gold  per  cubic  yard.  This  is  chiefly  on  the  first 
bench  of  the  Nechi  river.  The  bedrock  of  this  bench 

is  at  about  the  level  of  the  river,  and  the  dredge  is  able 
to  start  work  in  Pato  creek  and  work  up  into  the  bench 
gravel.  There  is  an  older  and  higher  bench  that  has 
been  partly  worked  by  native  methods.  This  will 
probably  be  worked  by  sluicing,  making  use  of  the 
surplus  power  of  the  electric  plant. 

The  Pochet  company  has  been  working  a  Werf- 
Conrad  dredge  near  the  mouth  of  Habilla  creek  since 
1909.  It  has  5  cu.  ft.  buckets  and  is  steam-driven. 
The  labour  employed  is  entirely  local,  and  the  owner, 

are  remains  of  machinery  belonging  to  foreign  com- 
panies to  be  found  at  several  places  in  the  Nechi  dis- 
trict. The  expectation  had  evidently  been  to  find  rich 

placers,  but  the  best  ground  had  already  been  washed 
by  local  miners,  who  have  a  shrewd  knowledge  of  this 
class  of  work.  The  Nechi  valley  is  400  to  500  ft. 
above  the  sea,  and  the  climate  is  tropical.  Naviga- 

tion is  possible  up  to  Zaragoza.  It  is  appropriate  to 
note  that  the  Frontino  &  Bolivia  lode  mine  is  situated 
25  miles  south  of  Zaragoza. 

Fume  Ravages. — The  fumes  from  chemical  and 
smelting  works  are  sometimes  wrongly  accused  in  con- 

nection with  damage  suffered  by  farmers.  Herbert 
Porter,  inspector  for  the  South  Lancashire  district 
under  the  Alkali  Act,  mentions  in  the  official  report 
for  1912  that  he  was  called  many  times  to  examine 
damage  to  vegetation  that  could  not  be  attributed  to 
the  alkali  works.  Several  cases  were  connected  with 

the  failure  of  the  oat  crop.  Mr.  Porter,  on  investiga- 
tion, found  that  the  cause  was  in  reality  the  presence 

of  frit-fly.  Some  fields  were  entirely  destroyed,  and 
in  others  the  depreciation  of  the  crops  was  a  serious 
matter  to  the  farmers.  The  frit-fly  lays  eggs  in  the 

fork  of  the  young  plant,  between  the  '  flags  '  or  leaves, 
and  the  grub  on  hatching  eats  its  way  downward  into 

the  stem,  stopping  its  growth  and  giving  it  a  much  al- 
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tered  appearance.  As  the  root  is  strong,  it  sends  up 
additional  stalks  as  substitutes  for  the  stunted  ones. 
If  the  earlier  stalks  continue  to  live,  the  heads  consist 
of  empty  husks.  The  grub  soon  becomes  a  chrysalis, 
and  hatches  into  a  Hy  early  enough  to  provide  a 
second  set  of  eggs  and  grubs  in  the  same  season.  Mr. 
Porter  also  reports  complaints  of  damage  to  potatoes 
and  other  root-crops,  and  to  hedges.  In  the  former 
case  agriculturists  agreed  that  the  real  cause  was  the 

unusually  wet  summer  of  1912.  As  regards  the  dam- 
age to  hedges,  the  cause  was  traced  to  the  continued 

cold  northwest  winds  occurring  just  after  the  chief 
clipping  operations. 

Explosions    of    Flue-Dust.  —  Metallurgical   and 
Chemical  Engineering  for  August  refers  to  explosions 
and  fires  that  have  occurred  recently  at  lead-smelting 

plants  in  Utah.     These  have  drawn  attention  to  a  con- 
tingency that  apparently  did  not  exist  prior  to  the  use 

of   the  latest  method  of   sintering   fine  ore.     At  the 
Tooele  smelter  of  the  International  Smelting  &  Refin- 

ing company  an  explosion  of  flue-dust  caused  serious 
damage  to  the  roaster  flue,  and  at  the  Islidvale  plant 
of  the  United  States  Smelting  company  a  spontaneous 
fire  destroyed  a  large  number  of  bags.     In  the  case  of 
the  flue-dust  explosion  the  usual  provision  of  explosion- 
doors  was  insufticient  to  prevent  the  wrecking  of  the 
flue,  and  the  destruction  in  the  bag-house  fire  svas  of 
much  greater  magnitude  than  that  caused  by  incipient 
fires  which  sometimes  occur  in  such  plants.     In  each 
case  the  trouble  is  attributed  to  the  presence  of  finely 

divided  elemental  sulphur  in  the  gases  from  the  sinter- 
roasters.     This  material,  settling  in  the  flue-dust  and 
bag  accretions,  apparently  gives  rise  to  dust  explosions 
when  the  conditions  of  temperature  and  oxidation  are 
favourable,    similar  to  the  progressive  explosions  of 

other  finely  divided  combustibles,  such  as  coal-dust. 
That  similar  explosions  have  not  occurred  before  is 

probably  due  to  the  fact  that  in  earlier  forms  of  roast- 
ers the  sulphur  was  eliminated  as  some  form  of  oxide 

instead  of  a  sublimed  element,  the  latter  apparently 
resulting  from  the  present  method  of  roasting.     Both 

the  plants  mentioned  employ  the  Dwight-Lloyd  me- 
thod of   sinter-roasting,    a   characteristic   feature   of 

which  is  that  a  comparatively  thin  layer   of   ore    is 
quickly  agglomerated  into  a  porous  mass  suitable  for 
smelting.     The  mixture  is  exposed  to  heat  for  only  a 

short  time,  and  the  quantity  of  air  available  for  oxida- 
tion is  limited  to  that  which  can  be  drawn  through  the 

charge  during  its  passage  over  the  wind-boxes.    Under 
such  conditions  it  is  likely  that  more  sulphur  would  be 
sublimed,  and  less  oxidized,  than  in  the  old  forms  of 

hearth  roasting-furnaces,  or  in  other  forms  of  agglo- 
merating furnaces.     Thus,  in  the  IIuntington-Heber- 

lein  pot  system  of  sinter-roasting,  the  charge  is  deeper, 
the  air-supply  more  copious,  and  the  progressive  sin- 

tering slower  than  in  the  Dwight-Lloyd  method,  so 
there  is  a  greater  probability  of  sulphur  being  elimin- 

ated as  oxide.     It  appears,  however,  that  even  with 

the  Dwight-Lloyd  system  the  tendency  to  distil  sul- 
phur into  the  flue-gases  varies  with  the  physical  con- 

dition of  the  roaster  charge  ;  and  the  likelihood  of  re- 
sulting explosions  also  is  modified  by  these  conditions. 

It  has  been  observed  that  a  very  wet  charge  results  in 
the  distillation  of  more  sulphur  than  comes  from  a 
rea.sonably  dry  mixture.     Some  moisture  is  desirable 
in  the  mixture,  in  order  to  handle  it  properly,  and  in- 

deed it  is  customary  to  add  some  water  at  times  ;  but 
such  excessive  moisture  as  occurs  in  frozen  ore  appar- 

ently is  detrimental.     The  problem  is  lieing  investi- 
gated, and  probably  will  be  well  in  hand  before  other 

disasters  can  occur.     The  suggestion  has  been  made 
that  the  tendency  to  distil  sulphur  might  be  turned  to 

advantage  by  creating  conditions  most  favourable  for 
this  action,  and  recovering  the  sulphur  thus  formed. 

This  would  have  a  distinct  bearing  on  the  smelter- 
fume  question.  At  present,  means  are  being  adopted 

to  cool  the  gases  in  the  flues,  and  to  regulate  automati- 
cally the  temperature  of  the  gases  entering  the  bag- 

house  by  admitting  a  variable  quantity  of  air  with 
them. 

Cyanide    from  Sugar  Waste.  —  In    the  Columbia 
School  of  Mines  Quarterly,  C.  A.  Browne  describes 
the  process  used  in  Germany  for  the  production  of 
cyanide  from  the  waste  at  beet-sugar  factories.     This 
residue  contains  12  to  15%  of  potassium  and  4%  or 
more  of  nitrogen.     It  is  first   heated    in  retorts,   by 

which  means  it  is  decomposed  into  a  mixture  of  vola- 
tile  products   consisting    of   carbon    dioxide,    carbon 

monoxide,    hydrogen,    nitrogen,   methane,    ammonia, 

methyl  amine,  methyl  alcohol,  water,  and  other  sub- 
stances.    The  volatile  decomposition  products  escape 

from  the  retorts  at  a  temperature  of  about  400''C.,  and 
are  led  through  a  system  of  tubes  heated  to  a  tempera- 

ture of  about  lOOO^C.     The  effect  of  this  heating  is  to 
convert  the  volatile  nitrogenous  compounds  into  am- 

monium cyanide,  the  gas  after  the  treatment  contain- 

ing about '7%  NHg  and  7%  HCN.     After  leaving  the 
hot  tubes,  the  gases,  which  are  always  kept  under  re- 

duced pressure,  are  cooled,  freed  from  tar,  and  then 
washed  over  sulphuric  acid  to  break  up  the  ammonium 
cyanide,  and  the  recovery  of  the  ammonium  sulphate 
thus  formed.     The  hydrocyanic  acid  is  then  absorbed 
in  water,  and  the  residue  of  combustible  gases  is  led 

back  to  the  furnaces  for  heating  the  retorts.     The  hy- 
drocyanic acid  is  distilled,  and  absorbed   in  sodium 

hydroxide  ;  the  solution  of  the  latter,  after  evaporating 
and    crystallizing,   yields   sodium    cyanide.      By    the 
above  method,  about  three-fourths  of  the  nitrogen  in 
the  residue  is  recovered  as  ammonium  sulphate  and 

sodium  cyanide,  the  remaining  one-fourth  escaping  as 
gaseous  nitrogen,     A  small  amount  of  pyridine  is  also 

obtained  by  this  process  in  connection  with  the  am- 
monia.    The  residue  of  mineral  matter  in  the  retorts 

is  worked  up  for  potash,  of  which  some  15,000  tons  is 
made  annually  in  Germany  from  this  source.     Two 
factories  in  Germany  produce  annually,  by  the  process 
of  distillation  described,  about  5000  tons  of  ammonium 
sulphate   and    5000    tons   of   sodium   cyanide.      The 

sodium  cyanide  thus  manufactured  is  nearly  all  ex- 
ported to  the  Transvaal. 

CURRENT  LITERATURE. 
Shaft-Sinking    and    Timbering    at    Butte.  —  The 

August  Bulletin  of  the  American  Institute  of  Mining 
Engineers  contains  papers  by  N.  P.  Braley  and  B.  H. 
Dunshee,  on  the  methods  of  shaft-sinking  and  timber- 

ing employed  at  Butte,  Montana. 
Efficiency  of  Rock-Drills.  —  In  the  Mining  and 

Scientific  Press  for  August  2.  R.  H.  Bedford  and 

W.  Hague  describe  Painter's  apparatus  for  testing  the 
efficiency  of  rock-drills,  used  at  the  North  Star  mine. 
Grass  valley,  California. 

Concentration  at  Great  Falls. — The  August  Bulle- 
tin of  the  American  Institute  of  Mining  Engineers 

contains  a  paper  by  Albert  E.  Wiggin  on  the  Great 
Falls  system  of  concentrating  copper  ores  installed  at 
Section  1  of  the  Washoe  concentrator  at  Anaconda. 

Precipitation  of  Gold  by  Manganous  Salts. — The 
Mining  and  Scientific  Press  for  July  26  contains  a 
paper  by  A.  D.  Brokaw  on  the  precipitation  of  gold 
from  solutions  by  manganous  salts. 

New  Zealand  Black  Sands. — In  the  Australian 
Mining  Standard  for  July  J.   G.  W.  Eaton  Turner 
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reviews  the  previous  methods  of  extracting  gold  from 
the  black-sand  beaches  on  the  west  coast  of  the  south 

island  of  New  Zealand,  pointing  to  a  renewal  of  inter- 
est in  this  class  of  mining. 

Assay  of  Gold  Ores. — The  June  issue  of  the  Month- 
ly Journal  of  the  Chemical,  Metallurgical,  and  Min- 

ing Society  of  South  Africa  contains  a  paper  by  Robert 
Dures  on  the  assay  of  Rand  ores,  discussing  points 

where  inaccuracies  may  arise,  for  instance  in  connec- 
tion with  the  varying  silver  content. 

Metallurgical  Temperatures.  —  In  Metallurgical 
and  Chemical  Engineering  for  August,  G.  H. 
Clevenger  describes  the  use  of  the  thermometer  in 

controlling  the  operations  in  blast-furnaces,  reverbera- 
tories,  converters,  etc,  He  gives  the  normal  tempera- 

tures of  various  processes  with  specific  charges 

Laist's  Leaching  Process.  —  The  July  Bulletin  of 
the  American  Institute  of  Mining  Engineers  contains 

a  description  of  Frederick  Laist's  process  for  roasting 
and  leaching  copper  tailing  as  developed  at  Anaconda. 

The  Tooele  Lead-Smelter. — A  paper  in  the  July 
Bulletin  of  the  American  Institute  of  Mining  Engi- 

neers by  H.  N.  Thomson  and  L.  T.  Sicka  describes 
the  new  lead-smelter  at  Tooele,  Utah. 

Great  Falls  Blast-Furnaces. — The  July  Bulletin  of 
the  American  Institute  of  Mining  Engineers  contains 

a  paper  by  J.  A.  Church,  giving  the  history  of  blast- 
furnace construction  at  the  Great  Falls  copper  smelter, 

Montana. 

McDougal  Roasters.  —  The  July  Bulletin  of  the 
American  Institute  of  Mining  Engineers  contains  a 

paper  by  F.  R.  Corwin  and  S.  S.  Rodgers,  on  the  im- 
provements in  the  McDougal  roasting  furnace  made 

at  the  Great  Falls  copper  smelter,  Montana. 

Great  Falls  Converter  Practice.  —  The  August 
Bulletin  of  the  American  Institute  of  Mining  Engi- 

neers contains  a  paper  by  A.  E.  Wheeler  and  M.  W. 
Krecji,  describing  converter  practice  at  the  Great  Falls 
smelter,  Montana. 

Flue  System  at  Great  Falls. — The  August  Bulletin 
of  the  American  Institute  of  Mining  Engineers  con- 

tains a  paper  by  C.  W.  Goodale  and  J.  H.  Klepinger, 
describing  the  flue  and  chimney  system  at  the  Great 
Falls  smelter,  Montana. 

Nickel  Smelting. — The  Canadian  Mining  Journal 
for  August  1  contains  a  description  of  the  plant  of  the 
Canadian  Copper  company,  for  sorting,  roasting,  and 
smelting  the  ores  of  the  Creighton,  No.  2,  and  Crean 

Hill  nickel-copper  mines,  Sudbury,  Ontario. 

Cost  of  Copper. — In  the  Engineering  and  Mining 
Journal  for  August  9,  Heath  Steele  analyses  in  detail 
the  cost  of  producing  copper  at  the  various  mines  in 
the  United  States.  The  author  gave  a  critical  review 

of  extraction  at  the  '  porphyry  '  mines  in  the  Mining 
and  Scientific  Press  for  June  7,  which  we  noted  in 
our  Precis  of  Technology  for  July. 

Tungsten  in  Colorado. —  In  the  Engineering  and 
Mining  Journal  for  July  19,  Leroy  A.  Palmer  de- 

scribes the  production  of  ferberite  in  Boulder  county, 
Colorado,  a  district  which  provides  60%  of  the  United 
States  output  of  tungsten.  He  reviews  the  geology, 
methods  of  mining,  and  concentration  plants. 

Metals  in  Katanga. — In  the  Mining  Journal  for 
August  23  and  30,  R.  H.  Gwyn-Williams  describes 
the  tin  and  other  deposits  found  in  Katanga,  Central 
Africa. 

Tasmanian  Tin. — In  the  Mining  and  Engineering 
Review  for  July,  Peter  G.  Tait  gives  details  of  the 

various  tin-mining  companies  operating  in  the  north- 
east corner  of  Tasmania. 

Butte  Ore  Deposits.  —  The  August  issue  of  the 
Bulletin  of  the  American  Institute  of  Mining  Engi- 

neers, contains  an  extensive  paper  by  R.  H.  Sales  on 

the  ore  deposits  at  Butte,  supplementing  the  informa- 
tion given  in  Walter  Harvey  Weed's  monograph  on 

the  subject  published  by  the  United  States  Geological Survey. 

Scottish  Shede  Oil. — In  the  Engineer  for  August  29, 
A.  E.  von  Groeling  commences  a  series  of  articles  on 
the  distillation  of  oil  from  the  Scottish  shales. 

Copies  of  the  original  papers  and  articles  men- 
tioned under  '  Precis  of  Technology  '  and  '  Current 

Literature  '  can  be  obtained  on  application  to  The 
Mining  Magazine. 

BOOKS  REVIEWED 
A  Text-Book  of  Assaying.     By  C.  and  J.J.  Beringer, 

revised    by    J.    J.    Beringer.      Thirteenth    Edition. 
Cloth,    octavo,  460  pages,    illustrated.      London  : 
Charles  Griffin  &  Co.     Price  10s.  6d.     For  sale  at 
the  Technical  Bookshop  of  The  Mining  Magazine. 

Of  books  on  assaying  there  is  a  multitude,  but  none 

of  them  have  such  perennial  vitality  as  '  Beringer.' 
For  chemical  studies  in  analysis  more  detailed  books 
are  required,   and    in  practice  at  various  mines  and 

smelter  sspecial  methods  are  evolved  for  the  particu- 
lar matter  in  hand.     So  that  we  have  many  books  on 

assaying  and  analysis  adapted  to  the  occasion.     But 
for  the  ordinary  work  of  the  assayers  at  mines  we  all 

fall  back  upon  '  J.J.'     The  new  edition  contains  addi- 
tional matter  on  the  assay  of  wolfram.     Some  modifi- 

cations have  been  made  in  the  description  of  the  wet 

assay  of  tin  ores,  and  the  author's  article  on  the  sub- 
ject appearing  in  The  Mining  Magazine  has  been  in- 

corporated.     It  is  not  necessary  to  review  the  new 
edition  in  detail.     Suffice  it  to  say  that  after  an  inter- 

val of  four  months,  during  which  time  it  has  been  out 
of  print,  a  great  many  of  our  readers  will  be  glad  to 
know  that  it  is  once  again  on  sale. 

The  Cyanide  Process  of  Gold  Extraction.  Fifth 
Edition.  By  James  Park.  Cloth,  octavo,  350  pages, 
with  many  illustrations.  London  :  Charles  Griffin 
&  Co.  Price  8s.  6d.  net.  For  sale  at  the  Technical 
Bookshop  of  The  Mining  Magazini. 

Mr.  James  Park,  professor  of  mining  in  the  Univer- 
sity of  Otago,  New  Zealand,  is  a  most  skilful  expositor 

of  the  science  and  practice  of  mining  and  metallurgy. 
He  has  the  faculty  of  presenting  his  subjects  in  such 
logical  order  that  the  student  can  absorb  a  maximum 
amount  of  information  with  a  minimum  amount  of 

trouble.  The  consequence  is  that  his  text-books  have 
enjoyed  a  wide  popularity  throughout  the  world.  It 
is  only  recently  that  we  had  some  complimentary  re- 

marks to  make  on  his  '  Mining  Geology.'  We  can 
safely  take  a  similar  attitude  toward  the  new  edition  of 

the  '  Cyanide  Process,'  and  recommend  it  to  the  be- 
ginner and  to  the  metallurgist  who  desires  a  broad 

survey  of  the  history  of  the  process  and  its  present  ap- 
plications. So  small  a  book  naturally  does  not  give 

the  minutiae  of  practice  sought  by  the  expert,  but 
nevertheless  it  is  wonderful  how  much  detailed  infor- 

mation is  contained  within  its  pages.  The  new  edi- 
tion has  350  pages  of  text,  110  more  than  the  previous 

edition  issued  in  1906,  and  the  increase  in  the  number 
of  illustrations  is  in  the  same  ratio.  The  advance  in 

slime-treatment  accounts  for  a  large  part  of  the  addi- 
tional matter.  The  author  has  included  descriptions 

of  typical  modern  installations  of  plant  in  various 
parts  of  the  world,  drawn  from  the  best  sources.    The 
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chapter  on  analysis  of  cyanide  solutions  has  been  ex- tended. It  is  of  interest  to  remind  readers  that  Mr. 

Park  experimented  with  the  air-agitation  of  slime  years 
before  F.  C.  Brown  erected  what  is  now  called  the 
Pachuca  at  Komata  Reefs,  in  New  Zealand,  and  with 
vacuum-filtration  long  before  the  Moore.  Butters,  and 
Oliver  filters  were  known,  so  that  he  watches  the  de- 

velopment of  these  methods  and  processes  with  a 
paternal  eye. 

Iron  Mining  in  Minnesota.  By  Charles  E.  Van 
Barneveld.  Cloth,  octavo,  220  pages,  with  many 
maps  and  illustrations.  Minneapolis,  U.S.A.  :  The 
University  of  Minnesota. 
This  book  constitutes  Bulletin  No.  1  issued  by  the 

Minnesota  School  of  Mines  Experiment  Station,  in- 
augurated by  the  University  of  Minnesota.  It  is 

written  by  Mr.  Van  Barneveld,  who  has  recently  been 

appointed  head  of  the  mining  section  at  the  forthcom- 
ing Panama  Exposition  at  San  Francisco.  The 

Minnesota  iron  mines  have  for  nearly  twenty  years 

supplied  the  major  portion  of  the  iron-ore  supply  of 
the  United  States,  and  the  mining  practice,  both  open- 
cut  and  below-ground,  has  provided  many  points  of 

interest  to  the  engineer.  This  volume  gives  full  de- 
tails of  the  mining  practice,  and  wherever  possible  the 

cost  of  operation.  The  information  relating  to  work 

by  steam-shovel,  and  the  accounts  of  the  methods  of 
shaft-sinking  and  mining  in  treacherous  ground  are  of 
special  interest. 

Brazil  in  1912.  By  J.  C.  OakenfuU.  Cloth,  octavo, 

500  pages,  with  maps  and  illustrations.  London  : 
Robert  Atkinson,  Ltd.  Price  5s. 

Brazil  has  progressed  rapidly  during  the  last  15 

years,  and  with  the  greater  political  and  social  stabil- 
ity has  come  a  vast  increase  in  the  development  of  its 

resources,  especially  in  its  southern  portion.  Mr. 
OakenfuU  gives  detailed  information  relating  to 
manners  and  customs,  government,  trade  conditions, 

opportunities  for  business,  etc.,  and  his  book  is  a  use- 
ful guide  to  all  visitors.  As  regards  minerals,  the  iron 

deposits  of  Minas  Geraes  promise  within  a  few  years 

to  provide  a  large  share  of  the  world's  output.  The 
author  is  inclined  to  encourage  the  attention  of  gold- 
dredging  experts.  We  hoped  to  find  some  mention  of 

the  reported  rich  gold  deposits  of  Counani.  the  dis- 
puted territory  between  the  Amazon  and  the  Guianas. 

In  a  future  edition  we  hope  the  author  will  give  some 
information  about  the  region. 

Nigerian   Mining    Manual.     By    Albert    F.    Calvert. 
Cloth,  small  octavo,   430    pages,    with    maps   and 
plans.     London  :  Effingham  Wilson.     Price  4s.  net. 
For  sale  at  the  Technical  Bookshop  of  The  Mining 

Magazine. 
This  book  gives  details  of  the  mining  companies 

operating  in  Nigeria,  and  of  the  laws  and  regulations 
governing  the  industry. 

Oil  Fuel.     By  Vivian   B.   Lewes.     Small  octavo,  260 

pages.     London  &  Glasgow  :   Collins'   Clear-Type Press.     Price   Is.  net.     For  sale  at  the  Technical 

Bookshop  of  The  Mining  Magazine. 
This  little  volume  has  been  written  specially  for 

Collins'  series  called  'The  Nation's  Library.'     It  is 
not  intended  as  a  rival  to  Redwood's  '  Petroleum.' 
Beeby   Thompsons    'Oil   Mining,"    or   Cunningham 
Craig's 'Oil  I-inding."     It  is  meant  rather  to  be  a  help 
to  the  ordinary  man  of  intelligence  interested  in  shares 
in  oil  companies,  or  in  power  problems.     The  author 
discusses  the  origin  and  occurrence  of  petroleum,  and 
describes  the  oilfields  of  the  world,  the  methods  of 

winning  by  wells,  and  of  refining  the  products.  A 
chapter  is  devoted  to  the  transportation,  storage,  and 

physical  properties  of  oil,  and  one  to  shale-oils  and 
other  liquid  fuels.  The  remainder  of  the  book  de- 

scribes the  various  applications  of  oil  for  power  pur- 
poses, gas-production,  lubrication,  etc.  The  section 

devoted  to  the  production  of  light  oils,  suitable  as  sub- 
stitutes for  petrol,  by  the  decomposition  of  heavy  oils, 

is  particularly  interesting.  Mr.  Lewes  is  not  an  en- 
thusiast with  regard  to  the  futuresuppliesof  petroleum, 

and  from  the  point  of  view  of  the  English  navy  and 
other  users  of  oil  in  this  country,  his  views  of  the 
available  resources  are  decidedly  depressing.  As  he 
says  in  his  preface,  he  does  not  expect  this  book  to  be 
popular  among  boomers  of  oil  properties ;  but  as  he 
genuinely  believes  in  his  conclusions,  his  opinions 
should  be  studied  and  treated  with  respect. 

Pocket  Glossary  of  Technical  Terms,  English-Ger- 
man and  German-English.     By  Joseph  G.   Horner 

and  Otto  Holtzmann.     London  :  Crosby  Lockwood 
&  Son.     Price  3s.  net.     For  sale  at  the  Technical 
Bookshop  of  TJie  Mining  Magazine. 
This  little  book  consists  of  a  glossary  of  English  and 

German  terms  used  by  engineers  and  manufacturers, 

more  especially  in  connection  with  the  mechanical  en- 
gineer's workshop.      Neither    Mr.    Horner   nor    Mr. 

Holtzmann  is  new  to  dictionary-making,  and  they  are 
both  experienced  engineers. 

The  Cornish  Coast  and  Moors.      By  A.  G.  Folliott- 
Stokes.     Cloth,    octavo,    390    pages,     with    many 
photographic  illustrations.     London  :    Greening  & 
Co.     Price5s.net.     For  sale  at  the  Technical  Book- 

shop of  Tlie  Mining  Magazine. 
It  is  a  congenial  holiday  task  to  follow  the  author 

on  his  breezy  tour  of  the  Cornish  coast.      He  takes  us 
from  Bude  toTintagel,  Newquay,  and  St.  Ives,  thence 

to  Land's  End  and  Penzance,  to  the  Lizard  and  Fal- 
mouth, to  Fowey,  Looe,  and   Plymouth,  the  journey 

being  made  along  the  old  tracks  of  the  coastguardmen. 
Far  from  the  railways  and  motor  roads,  we  enjoy  to 

the  full  the  cliff  scenery.     We  follow  with  wrapt  at- 
tention the  author's  observations  of  wild  flowers,  birds, 

and  animals,  which  thrive  generously  beyond  the  usual 
haunts  of  the  tourist  and  visitor,  and  we  enjoy  his  in- 

terludes of  legendary  lore.     Not   the  least  valuable 
feature  of  the  book  is  the  magnificent  series  of  photo- 

graphic views.     In  some  ways  the  book  may  be  con- 

sidered a  companion  volume  to  Newell  Arber's  '  Coast 
Scenery  of  North  Devon  '  which  we  reviewed  in  these 
pages  a  year  ago.     It  is  not  however  so  strictly  techni- 

cal in  a  geological  sense.     But  the  two  books  are  of 
equal  charm  to  the  lover  of  the  native  glories  of  the 

West    Country.     Mr.   Stokes'   volume  is   a    book  of 
travel,  and,  written  in  a  romantic  mood,  constitutes  a 
pleasing  contrast  to  the  usual  guide.     He  tells  us  of 
difficultly  accessible  silver-thread  gorges,  and   omits 
reference    to    the  jubilee   clock-tower  adorning    the 
promenade  and  presented  by  the  local  mayor.     He  is 
more  in  love  with  the  indigenous  centaury,  sundew, 
and  bell-flower,  than  with  the  exotics  of  Morrab  and 
Penjerrick,    the   latter  imported   to    give  a   fictitious 
reputation  to  the  Cornish  winter.     As  a  describer  of 
scenery,  Mr.  Stokes  is  undoubtedly  at  his  best  when 
telling  us  of  the  cliffs  north  of  Bude  near  the  Devon- 

shire border,  and  of  the  coast  between  St.  Ives,  Land's 
End.  and  Treryn.     At  the  far  north  of  Cornwall  are 
found  excellent  types  of  contorted  strata,  and  water- 

falls leaping  from  the  cliffs  to  the  beach.     The  jointed 

granite  of  the  western  I'enwith  coast  provides  many  a 
scene  reminiscent  of  a  giant's  enchanted  castle,  one 
headland  after  another  vying  in  grotesque  grandeur. 
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These  two  parts  of  the  county  are  the  least  known  to 

the  average  visitor,  who  may  visit  Land's  End  and 
Cape  Cornwall,  but  seldom  sees  Gurnard's  head, 
Rosemergy,  or  Pordenack.  Mr.  Stokes  occasionally 
takes  us  inland  to  the  moors  to  give  us  the  tonic  of 

lighter  air,  and  so  to  counteract  the  effects  of  the  salt- 
laden  atmosphere  of  the  coast.  A  day  on  Bodmin 
moor,    on  the  downs  between    Newquay   and    Lost- 

each  place  is  not  fully  understood  until  a  journey  is 
made  in  both  directions.  For  instance,  if  Mr.  Stokes 
had  taken  us  from  Falmouth  along  the  east  shore  of 
Swanpool  to  the  sea,  we  should  have  appreciated  this 

pretty  spot  more  adequately.  "We  should  have  ascer- tained at  the  beginning  of  the  walk  whence  the  little 
lake  obtained  its  name,  and  as  we  walked  we  should 
wonder  where  to  find  the  outlet  to  the  bay  through  the 

JOINTED  GRANITE  AT  PORDENACK,   CORNWALL. 

withiel,  or  at  Goonhilly,  is  appreciated  by  all  whose 
avocations  tie  them  to  the  coastal  towns.  The  plan 
of  seeing  the  cliffs  from  the  top,  as  advocated  by  Mr. 
Stokes,  is  not  always  properly  appreciated  by  the 
sight-seer.  Many  are  content  with  walking  along  the 
beach,  if  this  be  possible,  or  of  sailing  within  safe  dis- 

tance. Nine  cases  out  of  ten  the  view  and  effect  ob- 
tained by  descent  of  a  gorge  is  superior  to  that  gainec 

by  progress  upward.  The  scene  is  more  expansive 
and  the  outlines  of  the  hill  or  cliff  are  more  impressive 
Another  thought  in  connection  with  touring  is  that 

wooded  slopes  on  each  side.  On  arriving  at  the  bank 
of  shingle  separating  the  fresh  from  the  salt  water  we 
should  admire  the  small  spherical  pebbles  of  the 
beach.  For  this  reason  a  description  by  Mr.  Stokes 

of  a  return  journey,  starting  from  Plymouth  and  end- 
ing at  Bude,  would  be  welcome.  As  a  final  word  let 

us  recommend  our  readers  to  visit  Cornwall  in  a  mood 

like  Mr.  Stokes',  and  we  would  add  :  go  in  spring, 
summer,  or  autumn,  and  not  in  the  winter,  in  spite  of 
the  seductive  invitations  issued  by  the  Great  Western 
Railway.  E.  W. 
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COMPANY    REPORTS 
Burma  Mines. — This  company  was  formed  in  1906 

by  Bewick.  Moreing  &  Co..  for  the  purpose  of  acquir- 
ing ancient  silver-lead  mines  and  slag-heaps  at  Bawd- 

win,  near  Lashio,   Upper  Burma,   not   far  from   the 
Chinese  border.     The  oxidized  ores  had  been  worked 

by  open-cut  by  the  Chinese  miners  for  the  silver  con- 
tent, and  the  accumulated  slag  left  by  them  contains 

as  much  as  45 °o  lead      The  company  commenced  de- 
velopment by  sinking,  and  found  that  the  sulphide 

zone  below  contained    much   zinc.     The  results  ob- 
tained at  the  mine  and  smelter  were  not  as  satisfactory 

as  expected,  and  three  years  ago  the  company  was  re- 
constructed, the  shares  being  reduced  from  £l  to  4s., 

with  a  liability  of  2s.  each.     The  report  for  the  year 

1912,   now  issued,  shows   that  further  capital  is  re- 
quired.    The   capital   as   at    December   31    last    was 

25,538  shares  of  4s.  each    fully    paid,    and    286,508 

similar  shares  2s.  paid  ;  and  there  were  /213,685  de- 
bentures.    It  is  now  proposed   to  provide  /lOO.OOO 

additional  cash,  secured  as  to  £35,000  by  a  lien  on  the 
receipts  from  the  sales  of  lead,  and  as  to  /65,000  by 
the  issue  of  ;^45,000  debentures  and  100,000  shares. 

During  the  year   1912,  1666  tons  of  development  ore 

and  3550  tons  of  ore  mined  chiefly  from  open-cut  was 
raised  :  3907  tons  was  sent  to  the  smelter  and  369  tons 

shipf)ed   to  Europe.     In  addition,  12,566  tons  of  old 

slag  was  recovered  by  sluicing.     At  the  smelter  25,513 

tons  of  ore  and  slag  was  treated,  the  charge  also  in- 
cluding 5931  tons  of  coke,  8510  tons  of  iron  ore.  6894 

tons  of  limestone,  and  313  tons  of  scrap  iron.     The 

yield  was  8564  tons  of  bullion.     The  smelter  has  been 
mo%ed  from  Mandalay  to  Nam  Tu,  near  the  mine,  a 

sintering  plant  has  been  provided  for  the  agglomera- 
tion of  the  fine  slag  recovered  by  sluicing,  and  a  refin- 

ery has  been  added.     The  developments  at  the  mine 
are  promising,  and  large  amounts  of  ore,  averaging 
25  oz.  silver,  25  to  30?4  lead,  and  22  to  26?o   zinc, 
have  been  proved.     Lodes  containing  chalcopyrite  in 
addition  to  blende  and  galena   have  also    been    dis- 

covered.    A  geological  examination  has  been  made  by 
J.  Malcolm  Maclaren,  whose  views  will  constitute  a 
guide   for   the    future   developments.      The   sale   of 
bullion,  etc.,  during  the  year  brought  an  income  of 

^156,726.  and  the  loss  on   the  year's   working   was 
2h,911. 

Robinson  Deep.  —  This  company  belongs  to   the 
Consolidated  Gold  Fields  group,  and  owns  a  property. 

constituting  a  '  second  deep, '  in  the  central  part  of  the 
Kand.  being  on  the  dip  of  the  Robinson  Central  Deep 
(now  absorbed  in  the  Crown  Mines)  and  the  Ferreira 
Deep.     Milling  commenced  in  1898  with  40  stamps, 
and  subsequently  260  stamps  and  5  tube- mills  were 
added.      During    1912,    however,    the    metallurgical 
plant  was  rearranged,  140  stamps  being  discarded  and 
8  tute  mills  added.     This  had  the  effect  of  raising  the 
monthly  capacity  from  50,000  to  60,000  tons.     The 
report  for  the  year  ended  March  31  last,  shows  that 
the  increase  in  the  monthly  tonnage  did  not  actually 
begin   until   December  owing  to  scarcity  of  labour. 
During  the  last  four  months  of  the  financial  year,  the 
average  monthly  tonnage  was  57. 100  as  compared  with 
49.425  during  the  first  eight  months.     The  total  ore 
raised  from  the  mine  was  696,524  tons,  and  after  the 
removal  of  10%  waste,  r,23.800  tons  was  sent  to  the 
mill.     The  yield  by  amalgamation  and  cyaniding  was 
219.009  oz..  worth  /919,131.  being  a  recovery  of  7 
dwt.    or  298.   5d.   per   ton.     The   working    cost    was 
;f554,744.  or  178.   9d     per  ton,   leaving    a    profit  of 
2365.588.  or  lis.  8d.  per  ton.     Out   of   the   profit. 

234.808  was  paid  as  taxes,  and  /60.000  to  the  govern- 

ment on  account  of  undermining  rights,  while  the 
shareholders  received  ̂ 275,000,  the  dividend  being  at 
the  rate  of  27i%.  The  reports  of  C.  D.  Leslie, 
superintending  engineer,  and  J.  J.  Wessels,  manager, 
show  that  there  was  a  decrease  in  the  recovery  of 
2s.  4d.  per  ton  and  an  increase  in  the  working  cost  of 
2d.  per  ton,  with  the  result  that  the  dividends  were 
/50,000  less.  The  ore  reserve  is  now  quoted  in  tons 

to  be  mined,  not  in  '  milling  tons,'  and  a  re-estimate 
on  March  31  gave  the  reserve  at  1,538,000  tons,  aver- 

aging 6  dwt.  per  ton,  together  with  346,000  tons  of 
partly  developed  ore  averaging  5  88  dwt.  per  ton. 
Sand-filling  was  commenced  in  February,  and  in  the 
course  of  a  short  time  it  is  expected  that  the  whole  of 
the  current  sand  will  be  sent  underground.  In  this 
mine,  stopedrills  are  largely  employed,  and  during 
the  past  year  73%  of  the  ore  hoisted  was  mined  in this  way. 

Dolcoath  Mine.  —  The  report  of  the  premier  tin 
mine  of  Cornwall  for  the  first  half  of  1913  shows  a 

yield  per  ton  lower  than  ever  before  recorded.  The 
extraction  per  ton  was  30  23  lb.  black  tin,  as  compared 
with  3209  lb.  during  the  previous  half-year,  and 
79  19  !b.  during  the  first  half-year  of  the  present  com- 

pany's existence,  July  to  December  1895.  The  amount of  ore  raised  was  58,304  tons,  a  fall  of  2327  tons  as 

compared  with  the  previous  half-year,  the  smaller 
amount  being  due  to  a  suspension  of  hoisting  while 

altering  the  winding-engine.  The  yield  of  black  tin 
was  787  tons,  as  compared  with  868  tons  during  the 

previous  half-year.  The  amount  realized  was/'105,964 as  compared  with  ;^119,487,  and  the  price  received  per 
ton  was  ;^134.  13s  as  compared  with  ;^137.  10s.  lid. 
Other  items  brought  the  total  income  to  /106,982 ;  the 

working  cost  was  /'67,856,  and  lord's  royalties  ;^7064, 
leaving  a  net  profit  of  ;^32,061.  The  working  cost  was 
£3910  higher,  or  2s.  per  ton,  due  chiefly  to  the  extra 
amount  of  underground  development  and  prospecting. 

Out  of  the  net  profit,  /4919  was  written  off  for  de- 
preciation of  plant,  etc.,  leaving  a  balance  of  /27,142. 

Out  of  this,  ;^17,500  has  been  distributed  as  dividend, 
being  at  the  rate  of  5%  for  the  six  months.  .At  the 
meeting  of  shareholders,  R.  Arthur  Thomas,  the  man- 
ciger,  gave  details  of  the  development  done  during  the 
half-year.  A  cross-cut  had  been  driven  at  1260  ft.  to 
intersect  the  north  series  of  what  are  called  the  Entral 

lodes.  They  had  struck  the  South  Entral  lode  and 
driven  on  it  east  and  west,  the  average  content  dis- 

closed being  from  35  to  40  lb.  black  tin  per  ton.  Two 
other  cross-cuts  are  in  hand,  at  the  1140-ft  and  1380- 
ft.  levels.  This  lode  was  worked  in  the  early  days  for 

copper  in  the  slate,  down  to  the  420-ft.  level.  The 

development  at  the  deep  levels  round  Williams'  shaft 
has  also  given  better  results  just  recently  than  for 
some  time  past. 

Grenville  United  Mines. — This  company  wjis  form- 
ed in  1906  under  limited  liability,  to  acquire  the  Gren- 

ville mines  situated  to  the  south  of  Camborne,  which 

had  previously  been  worked  under  the  cost-book  sys- 
tem. Much  active  development  has  been  done  by  the 

manager,  Henry  Battens,  and  substantial  dividends 
have  been  paid.  The  report  for  the  half-year  ended 
June  30  shows  that  the  yield  per  ton  has  been  slightly 
lower  as  compared  with  the  previous  half-year,  but 
the  developments  have  been  highly  promising  and  the 
yield  is  expected  to  be  higher  during  the  current 
period.  During  the  half-year  22,227  tons  was  raised, 
from  which  an  average  of  36  871b.  of  concentrate  per 
ton  was  recovered  The  sales  totalled  349  tons,  real- 

izing ;^48,033.  During  the  previous  half-year,  the 
yield  per  ton  was  39  lb.  and  the  sales  368  tons.  The 

profit  was  /'17.992.  out  of  which  /^3547  was  paid  as 
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royalty,  and  ;^13,117  distributed  as  dividend,  being  at 
the  rate  of  15%.  The  mine  continues  to  be  troubled 
with  heavy  inflows  of  water,  and  all  the  pumps  were 
working  continuously  during  the  winter.  The  rock  in 
which  development  has  recently  been  done  is  excep- 

tionally hard,  curtailing  the  amount  of  work  possible. 
The  results  of  development  in  the  ground  between  the 
355-ft.  and  375-ft.  levels  have  been  most  gratifying  in 
both  directions.  In  one  case  the  ore  is  calculated  to 

yield  50  lb.  concentrate  per  ton,  and  at  another  part 
the  vein  is  18  in.  wide,  assaying  110  lb.  per  ton. 

Carnon  Valley  (Cornwall). — The  statutory  meeting 
of  shareholders  in  this  company,  recently  formed,  was 
held  on  August  11.  The  object  of  the  company  is  to 
work  the  tin  sand  in  the  Carnon  valley  and  Restron- 
guet  creek,  one  of  the  tributaries  of  Falmouth  harbour. 

Tailings  Co.,  which  is  re- working  the  Carn  Brea  & 
Tincroft  dumps.  In  the  accompanying  map,  the  pro- 

perty of  the  company  is  indicated  by  the  letters  A,  B, 
C.  The  part  A  to  B,  above  high  tide,  is  the  section 
under  present  consideration,  and  the  part  B  to  C  is 
below  high  tide. 

Carn  Brea  &  Tincroft.  —  The  report  of  this  com- 
pany, working  tin  mines  near  Camborne,  for  the  first 

half  of  1913  is  a  decidedly  depressing  document.  It 
shows  a  loss  on  working  and  gives  no  immediate  hope 
of  improved  results  from  developments.  Our  readers 
will  remember  that  the  company  was  registered  under 
limited  liability  in  1900,  to  acquire  property  that  had 
been  worked  for  tin  since  1832  on  the  cost-book  sys- 

tem. Two  years  ago,  Edward  S.  King  was  appointed 

manager,  in  the  hope  that  an  engineer  of  proved  abil- 
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MAP  OF  PART  OF  CORNWALL,   SHOWINO   GROUND   TO  BE   WORKED  BY  CARNON   VALLEY  COMPANY. 

Plans  have  been  made  for  machinery  to  treat  400  tons 
per  day.  The  sand  is  to  be  pumped  on  the  Australian 
system  to  the  works,  where  it  will  be  re-ground  and 
concentrated  The  cost  of  the  plant  is  estimated  at 
/25,700.  Investigations  show  that  above  high  tide 
1,900,000  tons,  averaging  12j  lb.  tin  per  ton,  is  avail- 

able. The  cost  is  figured  at  3s.  per  ton,  and  a  50% 

recovery  is  anticipated.  Much  tin-bearing  sand  has 
also  been  proved  below  the  level  of  high  tide  ;  as  its 
beneficiation  involves  some  engineering  difficulties, 
consideration  of  this  ground  is  being  postponed  for  the 
time.  The  capital  of  the  company  is  ;^175,000  in  £l 
shares  ;  of  these,  71,250  shares  have  been  allotted 
fully  paid  to  the  promoters  for  services  rendered  in 
subscribing  and  procuring  subscriptions  for  shares  and 
debentures  ;  66,250  shares  have  been  subscribed  in 
cash  and  3s.  each  has  been  paid  up.  Debentures  for 
;^20,000  carrying  7^%  interest  have  been  created  in 

satisfaction  of  cash  paid  on  the  company's  behalf  in 
respect  of  the  property  acquired.  The  directors  are 
T.  J.  Hoover.  W.  L.  Baillieu,  W.  S.  Robinson,  J.  T. 

Lempriere,  and  H.J.  Hill.  Ross  Macartney  is  mana- 
ger.    The  company  is  closely  allied  to  the  Cornwall 

ity  in  newer  countries  might  bring  success  to  an  old 
mine  in  Cornwall.  Mr.  King  pointed  out  many  errors 
in  methods  of  hoisting,  pumping,  and  concencration, 
and  he  was  able  to  effect  economies,  and  to  provide  a 
dividend  of  5%  on  the  ;^50,000  priority  shares  on  the 
results  of  work  during  the  half-year  ended  June  30, 
1912.  At  the  time,  it  was  noted  that  the  high  price  of 
tin  was  the  chief  factor  in  providing  this  profit.  Since 
then,  the  results  of  development  work  have  been  dis- 

couraging, and  the  average  recovery  per  ton  of  ore 
mined  has  been  the  lowest  on  record.  The  report  for  the 
six  months  ended  June  30  shows  that  45,537  tons  of 
ore  was  raised,  as  compared  with  48,055  tons  during 
the  previous  half-year,  and  that  the  amount  of  con- 

centrate obtained  was  361  tons,  as  compared  with  455 
tons.  The  yield  of  concentrate  per  ton  was  19  lb.  as 
compared  with  21j  lb.  The  receipts  from  the  sale  of 

concentrate  were  ̂ 4  8,009,  as  compared  with  /"57,078, and  the  price  received  per  ton  of  concentrate  was 
/123.  16s.  3d.,  as  compared  with  ;^125.  6s.  9d.  The 
sale  of  arsenic  and  wolfram  brought  the  total  receipts 

to  /'51,650.  The  working  cost  was  £52,578,  an  in- 
crease of  ;^1584,  the  lords'  royalties  were  /1857,  and 
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the  net  loss  was  /2785.  The  working  cost  per  ton 
was  23s.  Id.,  an  increase  of  Is.  lOd.  Some  months 
ago  we  announced  that  one  of  the  lords,  Viscount 
Clifden,  was  prepared  to  advance  capital  at  a  low  in- 

terest, for  the  purpose  of  equipping  the  mines  with  im- 
proved concentration  plant.  Modifications  have  smce 

been  made  in  the  terms.  At  the  meeting  of  share- 
holders, Mr.  King  reported  that  at  several  points  the 

discoveries  were  encouraging  and  stated  that  develop- 
ment ought  to  be  prosecuted  on  an  extended  scale. 

Weardale  Lead. — This  company  has  been  working 
a  group  of  lead  mines  in  Durham,  in  the  north  of 
England,  since  1883.  The  mines  are  in  the  high  country 
of  the  Pennine  chain,  near  the  boundaries  of  Northum- 

berland and  Cumberland,  and  are  not  far  from  the 
lead-zinc  mines  of  Alston  and  Nenthead.     The  galena 

De  Lamar. — This  company  was  formed  in  1891  to 
acquire  from  Henry  Bratnober  the  gold-silver  mine 
previously  worked  by  J.  K.  De  Lamar  in  Owyhee 
county,  Idaho.  For  five  years  the  mine  did  well  and 
returned  107i%  on  the  capital  of  /400,000.  After- 

wards the  profits  fell  and  the  subsequent  17  years 

have  yielded  only  41%  additional.  In  1901  the  capi- 
tal was  reduced  to  /80,000,  and  the  dividends  have 

been  intermittent.  The  report  for  the  year  ended 
March  31  last  shows  that  43,618  dry  tons  was  raised 
and  treated,  yielding  10,866  oz.  gold  and  169,793  oz. 
silver.  The  income  from  the  sale  of  bullion  was 

/68,026,  and  interest,  etc.,  brought  the  total  receipts 

to  ̂ '69,506.  The  cost  at  the  mine  was  ̂ 55,944,  and in  London  /1894,  to  which  is  added  ;fl91  income  tax. 
The  net  profit  for  the  year  was  /1477,  to  which  must 

mourti 

THE  LEAD  3IIMNO   DISTHJCT   OF   THE   tiUllTH   UF  ENGLASD. 

is  found  as  a  replacement  in  carboniferous  limestone. 
Henry  Louis  is  technical  advisor  and  H.  S.  Willis  is 
manager.  The  report  for  the  year  ended  June  30  is  a 

cheerful  one.  During  the  year,  4841  tons  of  concen- 
trate was  smelted,  yielding  3547  tons  of  lead,  which 

sold  for  /64,342,  or  /17.  18s.  8d.  per  ton.  Sales  of 
fluor-spar  brought  an  income  of  ;^82I5.  The  profit 
was  /22,849.  out  of  which  /^l 2,239  has  been  distri- 

buted as  dividend,  l>eing  at  the  rate  of  \2h%.  The 
sum  of  j^8807  has  been  written  off  property  account, 

and  ;f  1336  has  been  allowed  for  depreciation  of  invest- 
ments. Most  of  the  lead  ore  is  obtained  from  the 

Boltsburn  mine,  and  the  Stanhopeburn  and  Sedling 

mines  produced  9042  tons  and  5302  tons  of  fluor-spar 
respectively  during  the  year.  The  chairman,  at  the 
meeting  of  shareholders,  announced  an  important  dis- 

covery of  ore  at  the  Holtsburn  mine. 

be  added  ;^2941  brought  forward  from  the  previous 
year,  making  a  disposable  balance  of  /4418.  Out  of 
this,  £A000  has  been  distributed  as  dividend,  being  at 
the  rate  of  5%.  Ernest  V.  Orford,  the  manager,  re- 

ports that  the  ore  extracted  has  been  of  disappoint- 
ingly low  grade  as  compared  with  the  previous  year, 

when  43,629  dry  tons  yielded  14,656  oz.  gold  and 
279,723  oz.  silver,  selling  for  ;^91,811.  The  cost  at 
the  mine  was  less  this  year  than  last,  the  figure  a  year 
ago  being  ̂ ^91,132,  and  no  dividend  being  paid.  The 
dumps  still  provide  small  amounts  of  material  worth 
treating,  1602  tons,  averaging  S2  56  per  ton,  having 
been  sent  to  the  mill  during  the  year  under  review,  in 
addition  to  the  ore  from  the  mine.  It  is  not  exf>ected 

that  much  of  the  remaining  dump-material  will  be 

worth  consideration.  In  October  last,  F.  F".  Sharp- 
less  made  another  examination  of  the  property  and  re- 
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commended  prospecting  and  development  at  several 

points,  together  with  the  adoption  of  electric-air  drills 
for  this  purpose.  As  customary,  Mr.  Orford  is  not 
able  to  indicate  with  any  certainty  the  future  of  the 
property,  as  there  are  no  reserves.  During  the  past 
year  /13,585  has  spent  out  of  capital  on  exploration 
and  development,  leaving  /25,394  capital  still  unex- 
pended. 

Mungana.  —  This  company  was  formed  in  Mel- 
bourne in  1901  to  acquire  the  Girofla  and  Lady  Jane 

mines  from  the  Chillagoe  company,  which  still  holds 
a  large  interest  in  the  share  capital.  The  ore  consists 
of  mixed  argentiferous  lead  and  copper  sulphides, 
with  some  oxides  and  carbonates,  occurring  in  bunches 
in  limestone.  The  mines  are  in  north  Queensland, 
100  miles  west  by  railway  from  Mareeba.  In  April 
1912,  the  company  was  reconstructed  in  order  to  raise 

;^15,183,  but  the  cost  of  mining  and  maintenance  ex- 
ceeded this  by  /4602.  The  ore  reserve  is  estimated  at 

48,213  tons  in  the  Lady  Jane  and  54,350  tons  in  the 
Girofla.  Prospecting  at  the  Tartana  has  disclosed 
copper-lead  ore  of  good  quality,  but  the  deposits  are 
small  and  not  continuous. 

Etheridge  Gold  Mines.— This  company  was  formed 
in  Melbourne  in  December  1910,  to  acquire  from  the 

Chillagoe  company  four  gold  mining  properties  known 
as  the  Big  Reef,  Havelock,  Nil  Desperandum,  and 
Queenslander,  at  Forsayth,  in  the  Etheridge  goldfield, 

North  Queensland.  The  Havelock  mine  contains  gold- 

copper  ore,  and  the  Queenslander  lead-zinc  ore  con- 
taining gold  and  silver.  The  report  for  the  year  ended 

January  31  last  shows  that  the  concentrator  and  the 

cyanide  plant  have  been  erected  and  should  be  at  work 

by  now.     The  ore   is  crushed    and   concentrated  on 

PART    OF 

Northern  Queensland 

ScaJe  of   Milefr 

additional  working  capital.  There  are  500,000  shares 
of  6s.  each,  of  which  5s.  was  credited  as  paid  and  Is. 
called  up  in  cash.  The  report  for  the  year  ended 
March  31  last  shows  that  the  fire  at  Lady  Jane  still 

gave  trouble,  after  four  years'  attempt  to  extinguish  it. 
No  less  than  ;^10,694  has  been  spent  in  attempts  to 
confine  it  and  to  swamp  the  mine  locally.  These 
efforts  having  failed,  it  has  been  decided  to  let  the 
mine  fill  with  water.  This  will  take  some  time,  as  the 
rate  of  rising  is  only  5  ft.  per  week.  During  the  early 
part  of  the  financial  year,  mining  was  not  actively 

pressed  at  the  Girofla  mine,  because  the  terms  of  con- 
tract for  the  sale  of  the  ore  to  the  Chillagoe  smelter 

were  not  favourable.  Afterward  the  contract  was 
modified  and  more  ore  was  raised.  The  production 
during  the  year  was  12,736  tons,  averaging  1  %  copper, 
13%  lead,  and  7  oz.  silver.  In  addition,  103  tons  was 

extracted  from  the  Lady  Jane  and  8  tons  from  the  Tar- 
tana.    The  amount  received  from  the  sale  of  ore  was 

Wilfley  tables  and  in  Minerals  Separation  flotation 

plant,  and  the  tailing  is  slimed  in  tube-mills  and  cya- 
nided.  The  ore  reserve  at  the  various  mines  is  esti- 

mated as  follows  :  Big  Reef,  8350  tons  averaging  16 
dwt.  gold  per  ton  ;  Havelock,  16,060  tons  averaging 
15  dwt.  ;  Nil  Desperandum,  9240  tons  averaging  14 
dwt.  ;  and  Queenslander,  16,700  tons  averaging  16 
dwt.  ;  total  50,350  tons,  averaging  15  dwt.  per  ton. 
The  development  work  at  depth  is  giving  satisfactory 
results  at  the  Havelock  and  Nil  Desperandum.  No 
work  has  been  done  recently  on  the  Queenslander  and 
Big  Reef.  The  capital  of  the  company  is  ;if60,000,  of 
which  /50,000  was  subscribed  in  cash  by  shareholders 
in  the  Chillagoe  company.  The  sum  of  ;^20,409  has 
been  spent  on  the  equipment  of  the  concentrator  and 
cyanide  plant,  and  ̂ 6741  on  development  at  the 
Havelock  and  Nil  Desperandum. 

Mount   Morgan    Gold. — The  report  of  this  gold- 
copper  company,  of  North  Queensland,  for  the  year 
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ended  May  31  last,  is  the  first  issued  since  the  change 
of  control.  During  the  year,  322,098  tons  of  ore  from 
the  mine,  Many  Peaks  pyrite  ore,  and  miscellaneous 
material  was  treated,  yielding  9280  tons  of  copper  and 
118,487  oz.  gold.  In  addition,  7594  oz.  gold  was  re- 

covered from  the  dismantled  chlorination  plant.  The 
total  revenue  was  ;^1,140,028,  and  the  expenditure 
/738,898.  The  dividends  absorbed  if;200.000,  being 

at  the  rate  of  20*^0,  and  /100,000  was  placed  to  the 
fund  for  re-building  the  metallurgical  plant,  while 
/69,412  has  been  written  off  for  depreciation  and  re- 

placement of  stores.  Owing  to  some  of  the  e.xisting 
plant  proving  unreliable,  a  larger  amount  of  money 
will  be  required  in  re-building  than  was  originally  cal- 

culated. It  has  also  been  decided  to  start  concentrat- 

ing the  low-grade  silicious  ore,  and  /56,000  will  be 
spent  on  plant  for  this  purpose.  The  ore  reserve  on 
May  31  was  estimated  at  1,365,000  tons  of  high-grade 
ore  and  1,982,000  tons  of  medium  grade.  Figures 
are  not  given  for  the  reserve  of  low-grade  ore,  but  it 
is  stated  that  there  is  sufficient  to  increase  the  life  of 
the  mine  by  many  years. 

Anchor  Tin  Mine. — This  company  was  formed  in 
1895  to  acquire  a  lode-tin  property  at  Lottah,  in  the 
northeast  of  Tasmania.  The  ore  is  probably  lower  in 
grade  than  any  worked  elsewhere,  the  average  yield 
being  between  3  and  4  lb.  black  tin  per  ton.  No  pro- 

fits have  ever  been  made,  and  it  has  been  necessary  to 
re-construct  in  1902  and  1909.  There  are  100  stamps, 
but  all  are  not  at  work.  The  company  also  operates 
the  Australian  mine  belonging  to  the  Blue  Tier  Tin 
company  under  a  profit-sharing  arrangement.  C. 
Williamson  Milne  is  chairman,  James  B.  Lewis  is  man- 

ager, and  Bedford  McNeill  is  consulting  engineer. 
The  report  for  the  year  ended  March  31  last  shows 
that  the  output  was  less  than  usual  owing  to  an 
accident  to  the  rock-crusher.  The  amount  of  ore 
from  the  two  mines  treated  was  86.240  tons,  as  com- 

pared with  104,732  tons  the  year  before.  The  average 
number  of  stamps  at  work  was  52.  The  yield  of  black 
tin  was  140  6  tons,  as  compared  with  1883  tons,  and 
the  recovery  per  ton  was  3  63  lb.,  as  compared  with 
4  02  lb.  The  cost  of  mining  and  milling  was  4s.  Id. 
per  ton,  as  compared  with  3s.  6d.  About  two-thirds 
of  the  ore  treated  came  from  the  Anchor  mine  and  the 

remaining  one-third  from  the  Australian  mine.  The 
accounts  show  a  net  profit  of  /56,  which  was  carried 
forward.  The  capital  of  the  company  is  100,539  ord- 

inary shares  of  5s.  each  and  6540  preference  shares 
of  l\  each.  There  are  /25,000  debentures  carrying 
interest  at  4  % ,  and  there  is  a  loan  from  the  Tasmanian 
Government  of  /5000at  4^%,  besides  a  bank  loan  and 
overdraft  of  ̂ 8253.  The  loan  from  the  Tasmanian 
Government  was  obtained  for  the  purpose  of  building 
an  aerial  ropeway  to  the  Australian  mine.  We  do  not 
see  from  the  revenue  account  that  interest  is  being 
paid  on  the  debentures. 

Willoughby's  Consolidated. —  This  company  was 
formed  in  1HV4  to  consolidate  various  land  and  mining 
interests  in  Southern  Rhodesia,  owned  by  Sir  John 
Willoughby  and  others.  The  only  cash  dividend  was 
5%,  paid  in  1910.  The  present  capital  stands  at 
/700,314,  divided  into  1,400,628  shares  of  10s.  each, 

and  there  are  f_20i,')00  debentures.  The  report  for 
1912  shows  an  income  of  /72.259,  of  which  j{^32,663 
came  from  the  sale  of  gold  produced  at  the  Kiffel  Blue 
mine,  /5460  from  royalties  on  gold  won  by  tributors. 
/26.454  from  rents  and  sales  of  land.  etc..  and  /4712 
from  interest  and  dividends.  The  balance  of  profit 
was  ̂ 8692.  which  was  carried  forward.  The  company 
operates  the  Kiffel  Hhie  mme  in  the  Hartley  district, 
where  during  1912,  15,670  tons  of  ore  was  treated  for 

a  yield  of  7736  oz.  gold.  The  development  has  been 
satisfactory,  and  the  mine  though  small  is  profitable. 
The  following  mines  are  let  on  tribute  :  Blanket,  .\lice- 

Atlas,  West  Queen's,  Bonsor,  North  Bonsor,  Broad 
Arrow,  Sheba-Bongola,  Great  Tontine,  and  Mam- 

moth. The  total  ore  raised  at  these  mines  was  49,055 
tons  and  the  yield  12,594  oz.  The  company  owns 

large  share  interests  in  the  Matabele  Queen's,  Eileen 
Alannah,  and  Connemara  companies.  At  the  Mata- 

bele Queen's,  16,517  tons  of  ore  was  treated  for  a  yield 
of  gold  worth  /37,913  ;  development  has  been  highly 
satisfactory.  .\t  the  Eileen  Alannah,  250,726  tons 
has  been  proved,  averaging  52s.  5d.  per  ton,  and  a 
plant  has  been  ordered  to  treat  5000  tons  per  month. 
At  the  Connemara,  development  work  is  being  done 
with  encouraging  results.  .Already  179,394  tons  con- 

taining gold  worth  /279,540  has  been  proved,  and  a 
plant  similar  to  that  for  the  Eileen  Alannah  is  recom- 

mended. The  lodes  at  the  Connemara  are  wide,  and 
it  is  expected  that  the  cost  of  operation  will  not  be 
more  than  15s.  per  ton.  Schemes  are  in  hand  for  ex- 

tensively developing  the  company's  agricultural  land  ; 
this  work  will  be  done  in  conjunction  with  the  British 
South  ,\frica  company. 

Geri  River  Tin  Mines. — This  company  was  formed 
in  March  1912  by  the  Doolette  group,  to  acquire  allu- 

vial tin  properties  on  the  Geri  river,  in  the  Bauchi  dis- 
trict of  Northern  Nigeria.  These  properties  however 

did  not  prove  satisfactory,  and  were  abandoned. 
Since  then,  the  Helston  Moor  and  Unity  groups  of 
properties  in  Cornwall  have  been  acquired,  after  an 
exhaustive  examination  had  been  made  by  C.  H. 
Wray.  These  properties  are  situated  within  ten  miles 
of  each  other,  the  Helston  Moor  being  between  Helston 
and  Wendron  and  the  Unity  at  Gwinear,  four  miles 
from  Hayle.  The  Helston  Moor  deposit  consists 
of  tin-bearing  alluvium  accumulated  from  milling 
operations  conducted  in  earlier  days  along  the  upper 
banks  of  the  Cober  river.  Borings  have  so  far  proved 
the  existence  of  80,000  tons  of  alluvium  containing  8 
lb.  of  extractable  black  tin  per  ton,  and  beyond  the 
five  acres  thus  prospected  there  is  a  probable  further 
amount  of  material  amounting  to  40,000  tons,  of  simi- 

lar content.  The  treatment  plant  is  to  cost  ̂ 1500,  and 

will  have  a  capacity  of  50  tons  per  day.  The  cost,  in- 
cluding every  item  of  company  expenditure,  is  esti- 

mated at  5s.  per  ton.  and  the  receipts  per  ton  are 
figured  at  8s.  The  Cober  river  rises  in  the  high  ground 
south  of  Camborne  and  Redruth  and  flows  south  past 
Wendron  and  Helston  into  Looe  Pool,  between  Porth- 
leven  and  Poldhu.  It  has  been  the  receptacle  of  tail- 

ing from  many  mining  operations.  Mr.  Wray  has 
conducted  many  trial  borings.  He  occasionally  found 
fragments  of  ore  rich  in  cassiterite,  and  he  is  of  opinion 
that  below  the  more  recently  accumulated  alluvium 
will  be  found  some  ancient  stream  tin.  This  property 
has  been  purchased  from  the  Wendron  Cornwall  Tin 
Mines,  Ltd.,  for  whom  J.  S.  .\llen,  of  Helston,  had 
done  much  development  work.  The  Unity  property  at 

Ciwinear  is  a  different  proposition.  It  consists  of  allu- 
vial flats,  waste  dumps,  and  accumulations  of  sand  and 

slime.  The  dumps  and  flats  are  estimated  to  contain 
35,000  tons,  calculated  to  yield  10  lb.  black  tin  per  ton, 
and  of  the  waste  5000  tons  are  expected  to  yield  a 
similar  amount  per  ton.  In  the  mine  itself,  10,000 
tons  of  old  pillars,  etc.,  are  worth  extracting,  and  are 
reported  as  containing  10  lb.  recoverable  black  tin. 
Several  of  the  lodes  in  the  Unity  group  are  worthy  of 
development  at  depth.  Mr.  Wray  draws  attention  to 
the  fact  tliat  the  margin  of  profit  at  these  two  proper- 

ties will  be  small,  and  that  due  care  will  be  requisite 
in  their  economical  management. 
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STATISTICS 
Stocks  of  Copper  in  England  and  the  Continent 

Reported  by  Henry  R.  Merton  &  Co.     Tons  of  2240  lb. 

Production  op  Gold  in  Rhodesia. 

July  31 
Tons 

In  England   
In  France    
Afloat  from  Chile   
Afloat  from  Australia   
In  Rotterdam   
In  Hamburg      
In  Bremen     
In  other  European  Ports.. 

Total  European  visible 

  supply      

18.037 

3,132 
2,175 
5,000 
4,000 

1,584 1,699 
1.200 

36.827 

Aug.  31 
Tons 

16.829 

3,177 2,300 4,200 

3.600 
2.138 

1,801 900 

34.945 

Sept.  30 
Tons 

15,134 
2,715 
1,225 
3,450 

2,700 
1,121 1.475 1.100 

28,919 

American  Copper  Producers'  Association's  Figures. 
In  Tons  of  22401b. 

Total.   1911 
Total.   1912 

January      
February    
March   
April   
May    
June   
July   
August   
September   

Produc- tion. 

639,258 
706.052 

64.053 

58.460 
60.822 
60.416 
63,088 
54.402 

61,640 

58,764 58,661 

Deliveries 
Domes- poreignl   Total 

tic  ' 
316,791 
365,920 

29,111 
26,641 
34.190 
34.892 

36,209 
30,559 
26,296 

32,897 
29,837 

337,009 

333,212 
653,800 
699,132 

26,956 
32,219 
34,682 
38,346 

30,477 30.396 
35.035 
32.706 
32.627 

56,067 
58,860 
6S.872 
73,238 

66.686 60.955 
61.331 
65,603 

62.464 

Stocks  at 

end  of 
month 

55,000 
54.600 46.550 

33.728 
30.130 
23.577 
23.886 

17.064 
13.261 

Production  of  Gold  in  the  Transvaal. 

Year  1912 

lanuary  1913. 
February    
March    
April   
May      
June    
July      
August    
September  •• 

Rand 

Oz. 8.753.563 

760.981 
702.394 

760,324 755,858 
761,349 
716.267 
625,107 
697.686 
676.411 

Else- 

where 

Oz. 370.731 

28.409 

31.728 
30.228 
29,116 
32,957 
30,810 
30,282 
30,410 
29.775 

Total 

Oz. 9,124,299 

789.390 
734.122 

790.552 

784.974 794.306 
747.077 
655.389 
728.096 
706.186 

Value 

£ 
38.757,560 

3,353.116 
3.118.352 
3.358.050 
3.334.358 
3.373,998 
3.173.382 
2.783.917 

3,092.754 
2,999,686 

Cost  and  Profit  on  the  Rand. 

Year  1912   
January  1913.. 
February   
March    
April   
May    
June   
July     
August   

Tons 

25.486.361 
2,296.948 
2.100.137 
2.321.254 
2.301.099 
2,366.726 
2.177.354 
1.873.980 
2,162.807 

Yield 

per  ton 
s.  d. 
29  2 
27  8 

27  11 27  5 
27  6 
26  11 
27  6 
27  6 
27  1 

Cost 

per  ton 

s.  d. 19  3 
18  0 
18  3 17  8 

17  11 
17  7 
17  8 
19  4 
17  7 

Profit 

per  ton 
s.  d. 

9  11 9    9 

Total 

profit £ 
678,095 
.113,579 

,019.774 121,786 
101.099 

,099,397 061,507 
785,263 
026,851 

Natives  Employed  in  the  Transvaal  Mines. 

lanuary  31.  1913 
February  28,    ... 
March  31   
April  30   
May  31    
June  30   
July  31    
AuKust  31   
September  30.-. 

Gold 
mines 
200,090 
207,662 
207.733 

205.424 
197.644 
I8H.094 
170.242 
158.223 
152,637 

Coal 

jnines_ 

3,789 
8,877 
9,009 
9,053 
9,062 
9,060 

9.403 
9.236 
9.361 

Diamond 
mines 

13,912 
13.918 

15.041 
15.f.26 
15.345 14.654 

13.378 
13.172 

12,321 

Total 

222.791 

230.457 231.783 

230.103 
222.051 
211,808 
193,023 
180.631 
174.319 

Gold  Output  or  India. 

Year   1911 YeM  1912 
Sept.  1913 

Year  1913 

£2.150.050 £2.265.004 
£191.642 £1.710,464 

Month. 
1909 

1910 1912 
1913 

£ 204,666 

192,497 
202,157 222.700 
225.032 
217,600 

225,234 228.296 

213.249 
222.653 
236.307 

233.397 

£ 

227,511 203,888 

228.385 

228.213 224.888 
214.709 

195.233 
191.423 

178.950 
234.928 
240,573 

199.500 

£ 
214,918 

209,744 

215,102 

221,476 

234,407 226,867 

240.514 

239.077 
230,573 
230,072 

225,957 218.661 

£ 
220.776 

February   

March    
208.744 

257,797 241,098 

May   
242,452 241,302 

lulv   

249,302 

250,576 

September  ... 
October   
November   

December..  • 

Totals   
2.623,788 2,568,201 2.707.368 1.912,048 

Production  of  Gold  in  West  Africa. 

Month. 

January  ... 
February 

March   

April      
May   

June   
July    August   September 
October  ... November 
December 

1911 

Oz. 

15.903 
15.175 
16.387 
17.237 
24.427 
22.555 
22,510 
25,385 

26,717 
26,826 24,289 
24.369 

Value 

£ 

66.107 
63.081 
67,673: 70.880 

96.409 

92.174 
91.955 

103,753 109,039 
109,503 

99,299 99,569 

1912 

Oz. 

261,784  1,069  442  362,940 

26.098 25,009 

27,228 
27,790 
28,015 

27.784 

30.974 
33.015 
34.491 34.436 

33.183 34.917 

Value 

£ 
107.262 102.270 

111,376 
114.796 
115.67b 

114.697 
127,800 

136,407 

142.397 

142,414 
137,700 

144,382 

1913 

Oz. 

Value 

£ 
34,857 

144.262 

32,544 

137.038 
36,289 

150.060 

35,295 
146.220 

34.507 

142.617 

30.503 125,764 

32,345 

132,936 

30,247 

126,090 

— 
— 

1.497.1791 266.587  11.104.987 

Production  of  Gold  in  Western  Australia. 

Total.  1910 
Total.  1911 
Total,  1912 

January  1913 ... 
February    

March      

April    May   

June    
July    

August   
September  ...•■ 

Export 

oz. 

363,496 ' 

160,021 
83.589 

9.738 8.780 

754 

7.920 

7.094 

5.112 11,705 

7.611 3.206 

Mint 

oz. 

1,209,856 

1.210,447 1.199,080 

94,967 
fe,207 
97,015 

103,324 103,085 
108,373 

97,091 102.558 112,062 

Total 
oz. 

Total 
value  £ 

1,573,352  6,682,042 
1,370,468  I  5,823,522 

1,282,669  1  5,449,057 
104.705 

100.987 
97.769 

111.244 
110.179 
113.485 
108,796 110.169 

115.268 

444.756 

428.963 

415,294 472,532 
468.007 

482.050 
462.133 
468.070 

489.872 

Other  Australasian  Gold  Production 

1911 

1912     , 
Sept. 
1913 

1913 

to  date 

Victoria   

Queensland    New  South  Wales 

New  Zealand    

2.138.000 
1,623.390 
769,353 

1,808.049 

£ 
2.039.400 1,484.160 
702.129 

1,345,115 

£ 
160.300 
94,350 44.928 

146.437 

1.386,900 
851,430 455,155 

1,129,396 

Sale  of  Tin  Concf.ntrate  at  Redruth  Ticketincs. 

Year  1911    
Year  1912    
January  to  August, 

September  1   
September  15   

September  29   

1913 

Tons 615li 

6492 

404l| 

2243 

25li 

235 

Value 
Avenge 

£702.599 

£831.908 

£519.011 

£25.493 £27.837 

£25.602 

"114    4  5 

,128     5  6 

"128     8  3 

,113    8  6 

[110  13  8 L108  19  0 

Exports  of  Tin  and  Orb  from  Straits  and  Bolivia. 
Reported  by  A.  Strauss  &  Co.    

Metal  from  Straits  to  Europe 
and  America     

Metallic  Content  from  Bolivia 
to  Europe   

1912 tons 

59.036 

21.149 

Sept.  1913 tons 

5.160 

2,383 

1913 

tons 46.713 

18.956 



REVIEW  OF  MINING 

Introductory.  — The  continued  apathy, 

akin  to  depression,  in  the  City  is  becoming  in- 

tensely wearisome.  Ancient  persons  assever- 

ate that  business  is  worse  than  after  the  Bar- 

ing crisis,  or  even  the  Overend-Gurney  panic. 

Nothing  is  now  seriously  wrong,  conditions 

are  sound,  money  is  accumulating,  but  the 

public  refuses  to  join  in  the  game.  This  is 

due,  in  part,  to  belated  holidays,  in  part  to 

continued  nervousness,  and  most  of  all  to  dis- 

gust with  the  way  in  which  shareholders  have 

been  fooled,  especially  in  the  Rhodesian  and 

West  African  mining  departments.  The 

Prestea,  East  Rand,  Anglo-Continental,  and 

similar  performances  are  not  easily  forgotten. 

Nor  should  they  be  forgotten.  The  only  good 

that  can  come  from  such  affairs  is  a  salutary 

lesson,  and  a  warning  not  to  put  money  into 

the  hands  of  people  showing  so  little  regard 
for  the  small  shareholder. 

Various  recent  issues  have  fallen  flat,  the 

underwriters  being  left  with  more  than  they 
desired.  The  bourses  of  Paris  and  Berlin 

have   been   weak,  and    New    York  has    had 

mining  on  the  Rand.  We  were  referring  to 

the  fact  that  the  June  figures  did  not  indicate 

the  increase  of  cost  due  to  the  labour  dis- 

turbances. Our  comment  was  only  partly 

justified.  The  Kleinfontein  was  idle  during 

the  greater  part  of  June ;  at  the  Van  Ryn  a 

majority  of  the  men  came  out  on  June  19  ; 

and  at  the  Modderfontein  a  number  went  on 

strike  on  June  21,  but  no  actual  cessation  of 

work  took  place  at  the  other  mines.  The 

general  strike,  with  the  riot,  happened  early 

in  July.  The  statistics  show  that  the  average 

cost  was  17s.  8d.  in  June,  as  against  17s.  7d. 

in  May.  Thus  the  labour  troubles  would  ap- 

pear not  to  have  affected  the  cost,  for  17s.  7d. 

is  the  minimum  recorded  during  the  current 

year.  This  seems  to  be  out  of  harmony  with 

known  facts,  as  regards  the  loss  of  time  and 

decrease  of  efficiency  due  to  the  beginnings  of 

the  trouble  that  culminated  in  July.  In  that 

month  a  much  greater  loss  of  time  resulted 

from  the  strike,  and  extra  expense  was  in- 

curred by  most  of  the  companies.  Twenty- 

three  of  them  have  disclosed  an  expense,  on 

troubles  of  its  own,  largely  due  to  reformative  strike  account,  of  ;^107,815,  equal  to  Is.  2d. 

legislation.  per  ton  on  the  ore  milled  throughout  the  Rand, 

Transvaal. — The  output  of  gold  in  Sep-  Other  companies  also  incurred  strike  expense, 

tember  was  21,910  ounces  less  than  in  August,  but  figures  are  not  available  to  show  how  many 

partly    on    account   of    the    shorter    month,  included  the   item  in  their  'cost.'     This,  of 
Labour  statistics  continue  unfavourable ;  the  course,  is  what  vitiates  the  statistics,  for  the 

decrease  of  5586  natives  compares  with  a  de-  expense  due  to  the  strike  was  a  part  of  the 

crease  of  12,019  in  August  this  year,  and  a  'cost,' in  that  it  diminished  the 'profit.'  Labour 
gain  of   1628  in  September  last  year.     The  troubles,  varying  in  degree,  are  just  as  much 

shortage,  mainly  due  to  the  strike,  but  partly 

seasonal,  is  not  likely  to  be  corrected  for  many 
months. 

In  our  August  issue,  referring  to  the  official 

statement  of  yield,  cost,  and  profit,  published 

by  the  Chamber  of  Mines,  we  referred  to  the 

'  comparative  worthlessness  "  of  the  monthly 
statistics  as  reflecting  the  actual  results  of 

a  recognizable  factor  in  the  economics  of 

mining  as  the  caving  of  stopes,  incursions  of 

water,  or  the  other  customary  hazards  of  the 
industry. 

The  wild  talk  of  the  labour  agitators  and 

the  disorder  of  the  strike  itself  have  intimi- 

dated the  native  workers  so  that  they  are  dis- 

inclined to  renew  their  contracts,  despite  the 

237 
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offer  of  a  bonus.  In  the  kraals  it  is  said  that 

war  is  Hkely  among  the  white  men  on  the 

Rand  ;  hence  recruiting  is  much  prejudiced. 

The  efficiency  of  the  native  workers  mean- 

while is  being  increased  by  taking  greater  pains 

to  check  the  illicit  trade  in  liquor.  During 

the  strike  many  properties  were  surrounded 

by  fences  in  order  to  exclude  intruders,  and  as 

this  had  a  markedly  useful  effect  in  preventing 

the  sale  of  liquor  to  the  natives,  it  has  been  de- 

cided by  the  authorities  to  compel  the  fencing 
of  all  mines. 

The  New  Modderfontein  is  now  one  of  the 

great  gold  mines  of  the  world,  and  has  splendid 

prospects  of  a  long  career  of  productiveness. 

The  ore  reserve  on  June  30  was  estimated  at 

4,351,000  tons,  averaging  34s.  5d.  per  ton  (the 

5d.  is  a  meticulous  detail).  During  the  last 

financial  year  the  yield  has  been  39s.  7d.  (here 

the  7d.  is  significant,  for  it  means  a  fact,  not 

an  expectation)  from  565,400  tons.  Mr.  H. 

F.  Marriott,  consulting  engineer  to  the  group 

controlling  the  mine,  admits  that  the  output 

of  ore  is  above  average  grade,  this  bemg  due 

to  the  recent  strike,  the  inadequate  supply  of 

white  labour,  and  the  consequent  inability  to 

distribute  the  stoping  according  to  schedule. 

The  southern  portion  of  the  property  is  open- 

ing up  well,  and  the  ground  near  the  circular 

shaft  is  being  connected  by  cross-cuts  with  the 
other  workings. 

The  New  Kleinfontein  report  contains  an 

estimate  of  the  ore  in  reserve  at  the  end  of 

June.     This  includes  1,174,463   tons   of   7*7 

dwt.  ore,  called  '  payable,'  and  51 1,323  tons  of 

3"64  dwt.  stuff,  called  '  unpayable.'    The  total 
reserve  is  given  as  1,685,786  tons,  averaging 

6'47  dwt.  per  ton.     As  the  *  working  '  cost  at 
this  mine  is  19s.  6d.  per  ton  and  the  total  (or 

real)  cost  is  23s.  6d.  per  ton,  it  is  absurd  and 

misleading  to  include  rock  assaying  3'64  dwt., 
equal  to  15s.  6d.  worth  of  gold,  among  the  as- 

sets of  the  mine.     This  3'64  dwt.  is  given  as 

the  '  value  '  of  the  rock.     At  the  present  time, 
and  for  a  long  time  to  come,  it  has  no  com- 

mercial value  whatever,  for  it  can  be  exploit- 

ed only  at  a  loss. 

A  notable  effort  to  exploit  4  dwt.  gold  ore 

has  been  abandoned  in  the  case  of  the  Jupiter. 

The  inadequate  labour  supply  and  the  conse- 

quent insufficient  tonnage  of  ore  for  the  mill 

at  full  capacity  compels  the  directors  to  cease 

operations.  For  the  six  months  to  June  30 

the  'profit'  was  Is.  Ud.  per  ton,  but  this  profit, 
of  course,  was  illusory,  as  it  omitted  several 

items  of  expense. 

Electric  blasting  on  a  large  scale  has  been 

adopted  at  the  Meyer  &  Charlton  mine.  On 

September  30  the  total  charges  exploded  from 

the  surface  numbered  570.  The  workings,  of 

course,  were  clear  of  miners.  Only  two  miss- 

fires  are  reported.  It  is  stated  that  the  same 

method  of  blasting  is  to  be  introduced  at  the 

other  mines  of  the  Albu  group.  Our  Jo- 

hannesburg correspondent  refers  to  this  sub- 

ject. 
Rhodesia. — The  gold  produced  in  August 

is  stated  to  be  59,555  ounces,  worth  ̂ 250,576, 

which  is  a  slight  increase  over  July  and  the 

second  highest  monthly  output  during  the 

current  year.  The  number  of  mines  contri- 
buting is  199,  as  compared  with  201  in  July. 

The  Globe  &  Phoenix,  the  leading  mine,  main- 
tains a  uniform  output  of  slightly  over  10,000 

ounces  per  month.  The  Eldorado  shows  a 

decline,  so  does  the  Selukwe  Columbia,  but 

the  changes  are  small. 

The  quarterly  report  on  the  Shaniva  gives 

2,327,582  tons  of  5  dwt.  ore  as  the  total  re- 
serve. The  orebody  has  been  cut  in  two 

places  at  the  fourth  level,  exposing  widths  of 

80  and  40  feet  respectively.  A  rush  of  water 

has  stopped  further  exploratory  work  for  the 

present. 
The  significance  of  the  Giant  deal  with  the 

Cam  &  Motor  lies  in  the  fact  that  it  appears 

to  acknowledge  the  failure  of  the  effort  to  find 

the  faulted  orebody  in  the  Giant  mine.  To 

restore  its  fortunes,  now  obviously  declining, 

it  has  been  arranged  to  acquire  prospecting 
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rights  on  the  Cam  and  Good  Shepherd  claims 

of  the  Cam  &  Motor  company.  In  the  cir- 

cular it  is  stated  that  the  Cam-Good  Shepherd 

lode,  which  is  distinct  from  the  Motor  lode, 

has  been  opened  up  to  the  extent  of  102,628 

tons,  having  a  gross  value  of  £221, Al^,  with 

confident  expectations  of  increasing  this  ton- 

nage by  further  development.  The  statement 

of  gross  value  is  not  informative  ;  it  means 

nothing  ;  what  is  the  profit  expected  from  the 

tonnage  specified  ?  The  announcement  fell 

flat,  as  the  arrangement  will  not  be  of  immedi- 

ate financial  benefit  to  either  company. 

The  report  of  the  committee  of  directors 

that  went  to  the  Globe  &  Phoenix  will  be 

awaited  with  interest.  As  they  and  their 

friends  have  insisted  that  the  mine  has  been 

depreciated,  and  other  Scottish  shareholders 

have  talked  vaguely  about  bear  tactics,  we 

shall  not  expect  a  convincing  statement.  The 

board  ought  to  have  sent  an  independent  engi- 
neer to  make  a  report,  instead  of  deputing  a 

party  of  prejudiced  amateurs  to  perform  a  task 

so  difficult  and  important. 

Since  the  above  was  written,  Mr.  Archibald 

Bowman,  a  director,  has  had  to  resign  in 

consequence,  it  is  said,  of  his  having  sold  his 

shares.  He  was  a  member  of  the  deputation 

that  went  to  the  mine  and  was  supposed,  as  a 

coal  operator,  to  know  something  about  gold 

mining,  being  thereby  differentiated  from  his 

colleagues. 

Two  water-jacketted  furnaces  have  been  at 

work  at  Katanga,  for  the  Tanganyika  Conces- 

sions, since  the  beginning  of  July.  About 

4000  tons  of  copper  is  reported  to  have  been 

produced  in  the  first  eight  months  of  this  year, 

while  in  July  and  August  the  two  furnaces 

produced  1900  tons  together.  Fine  ore  is  be- 

ing briquetted.  The  company  is  now  making 

its  own  coke,  at  a  cost  said  to  be  satisfactory. 

Further  evidence  concerning  the  discrepant 

assays  at  the  Falcon  is  afforded  by  some  large 

check  samples  taken  by  Messrs.  Walter  Currie 

and  J.    Black,  the  assays  themselves  being 

made  by  the  Standard  Bank  of  South  Africa. 

The  results  appear  to  confirm  the  official  as- 

say-plan, on  which  a  grave  doubt  was  thrown 

by  the  report  of  Messrs.  Ackermann  and 

Pickering.     These  gentlemen  remain  silent. 

The  mill  of  the  Bell  Reef  is  to  start  at  the 

end  of  the  current  year,  crushing  4000  tons 

per  month.  At  least,  that  is  its  capacity.  The 

plant  includes  crushing,  roasting,  amalga- 

mating, and  cyaniding  departments. 

West  Africa. — The  output  of  gold  in 

August  was  30,247  ounces,  which  is  slightly 

less  than  in  July,  and  also  less  than  in  the 

previous  August.  For  the  first  8  months  of 

this  year  the  total  production  has  been  260,587 

ounces,  as  against  225,913  during  the  corres- 

ponding period  last  year.  Among  individual 

producers  the  Abbontiakoon  and  Ashanti  show 

increases,  while  the  Broomassie  and  Taquah 

exhibit  declines. 

Among  the  Nigerian  flotations  to  which  ex- 
ception was  taken  in  these  columns  more  than 

a  year  ago  was  the  Boma.  We  referred  to  it  in 

April,  1912,  as  an  example  of  misplaced  liberal- 
ity in  estimation.  The  report  by  Mr.  L.  H. 

L.  Huddart  bore  evidence  of  carelessness,  for 

which  an  accounting  has  now  been  made.  It 

is  a  regrettable  affair.  However,  we  cannot 

forbear  a  smile  at  Mr.  Albert  F.  Calvert's  letter 
in  the  Financial  Titnes,  directing  attention  to 

discrepancies  between  promise  and  fulfilment. 

We  see  the  wraiths  of  a  Westralian  boom  jib- 

bering  in  the  twilight. 

Another  shock  to  the  Nigerian  market  was 

given  by  the  Juga  circular,  confessing  a  wide 

divergence  of  opinion  between  Mr.  A.  W. 

Hooke,  the  manager,  and  Mr.  J.  J.  Hunter, 

who  has  made  a  recent  report.  The  manager 

claimed  in  December  that  he  had  '  proved  " 
3554  tons  of  black  tin  on  the  442  acres  pros- 

pected. Mr.  Hunter  finds  nothing  of  the 

kind.  The  consulting  engineer,  Mr.  C.  G. 

Lush,  on  whose  report  the  property  was  pur- 

chased, considers  Mr.  Hunter's  conclusions 
"  premature."     Meanwhile,  the  Comte  G.  de 
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Venancourt,  a  director  and  a  mining  engineer, 

will  proceed  to  Nigeria  to  ascertain  the  true 

position.  If  M.  le  Comte  has  had  no  experi- 
ence of  alluvial  tin  mining,  his  report  will 

serve  only  a  highly  decorative  purpose.  Here 

again  what  is  needed  is  an  independent  engi- 

neer with  special  qualifications,  not  a  person 

already  financially  committed  to  the  enter- 

prise. 

The  Abu  and  its  prospects  have  been  dis- 
cussed in  the  financial  Press.  We  agree  that 

14  years'  experience  in  a  country  and  the 
ability  to  speak  the  native  language  are  quali- 

fications insufficient  for  appraising  tin  pros- 

pects, but  such  qualifications  if  added  to  gen- 

eral experience  in  mining  for  tin  are  most  use- 
ful. The  calabashing  of  natives  is,  of  course, 

an  unreliable  method  of  sampling,  preparatory 

to  systematic  work. 

The  Naraguta  Extended  sets  a  good  ex- 

ample in  publishing  not  only  the  output  of  tin, 

but  the  estimated  profit.  So  far  so  good.  The 

next  thing  to  do  is  to  deduct  the  average  Lon- 

don expenditure,  taxes,  and  other  general  ex- 

penses and  give  the  shareholders  a  statement 

of  the  actual  profit  earned,  as  nearly  as  can 

be  ascertained,  on  each  month's  shipments  of 
tin  concentrate. 

The  finding  of  a  river  outlet  suitable  as  a 

port  for  the  terminus  of  the  new  trunk  railway 

to  Nigeria  was  announced  on  the  same  day  as 

the  discovery  of  the  buried  ruins  of  a  port 

through  which  the  commerce  of  Pompeii  found 

an  outlet  two  thousand  years  ago.  The  one 

in  Nigeria  is  to  be  called  Port  Harcourt. 

Deep  water,  high  cliffs,  and  a  creek  that  is 

really  the  main  channel  of  the  Bonny  river 
are  the  salient  features.  From  Port  Harcourt 

the  railway,  530  miles  long,  is  to  be  built  to 

the  Udi  coalfields,  thence  to  the  Benue  river, 

and  along  the  edge  of  the  Bauchi  plateau, 

connecting  with  the  present  railway  at  Kaduna. 

Canada. — A  stampede  to  placer  diggings 
on  Sibola  creek,  in  British  Columbia,  is  an- 

nounced.    A  telegram  issued  by  the  .Xgent- 

General  states  that  the  scene  of  the  discovery 

is  100  miles  south-east  of  Telkwa  and  that 

"  the  creek  is  now  completely  staked."  We 
hope  it  may  prove  to  be  no  repetition  of  the 

Bitter  Creek  fiasco. 

The  publication  of  particulars  concerning 

the  North  West  Corporation  marks  a  further 

organization  of  Yukon  mining.  This  corpor- 
ation is  formed  to  acquire  Mr.  A.  N.  C. 

Treadgold's  holding  in  the  Granville  company 
and  his  claims  on  Indian  and  Dominion  creeks, 

estimated  to  cover  600,000,000  cubic  yards  of 

profitable  gravel.  Mr.  Treadgold  will  be  the 

manager  ;  indeed,  the  North  West  enterprise 

presents  an  unscrambling  of  the  Granville  egg, 

the  interests  of  Messrs.  Treadgold  and  J.  W. 

Boyle  being  separated  for  exploitation  by  the 

North  West  Corporation  and  the  Canadian 

Klondyke  Company,  respectively.  The  areas 

controlled  are  distinct,  and  sufficiently  large  to 

occupy  the  energies  of  a  capable  manager, 

who,  in  both  cases,  is  a  pioneer  of  acknow- 

ledged ability  in  this  branch  of  mining.  The 

Granville  becomes  a  holding  company,  con- 

trolling 75%  of  the  North  West  Corporation 

and  50%  of  the  Canadian  Klondyke  Mining 
Company. 

Some  excitement  has  beencausedat  Dawson 

by  local  friction  between  the  Yukon  Gold  and 

the  Canadian  Klondyke  companies,  the  latter 

having  threatened  to  dredge  the  land  upon 

which  the  former's  machine-shops  and  ware- 
houses were  standing.  However,  no  blood 

was  spilt.  Work  on  the  creeks  has  been 

crippled  by  lack  of  water,  due  to  a  mild  and 

open  winter  last  season.  All  signs  point  to  an 

early  and  hard  winter  this  year. 

The  Anglo-French  Exploration  Co.  is  said 

to  have  increased  its  holding  in  the  Hollinger 

mine  from  9500  to  21,000  shares,  as  the  re- 
sult of  a  favourable  examination  of  the  present 

condition  of  the  property. 

India.  —  Development  at  the  Nundydroog 

has  been  so  satisfactory  during  the  last  few 

months  that  the  directors  are  considering  the 
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advisability  of  reverting  to  the  rate  of  output, 

8500  tons  per  month,  which  was  reduced  to 

7500  tons  at  the  beginning  of  1913,  at  a  time 

when  developments  were  causing  anxiety.  The 

progress  reports  show  that  at  several  points 

excellent  ore  is  being  found.  The  2900-ft. 
level  in  the  Oriental  section  has  passed  through 

the  dike,  and  the  lode  beyond  it  assays  nearly 

3  oz.  gold  per  ton  over  a  width  of  9  inches. 

At  the  Balaghat,  after  many  months  of  dis- 

appointing development  work,  a  lode  2  ft.  wide 

and  assaying  6  dwt.  per  ton  has  been  discover- 

ed at  a  depth  of  3175  ft.  Though  this  would 

not  be  profitable  to  mine,  the  discovery  gives 

heart  to  the  explorers.  It  is  with  pleasure 

that  we  chronicle  the  arrival  of  the  Anantapur 

goldfield  at  a  dividend-paying  stage.  The 

North  Anantapur  company  has  announced  a 

distribution  of  10%  on  the  25,000  preference 

shares. 

Australasia. — The  reports  of  both  the 

North  and  South  companies  at  Broken  Hill 

disclose,  as  we  intimated  two  months  ago,  the 

erection  of  a  plant  to  treat  the  accumulated 

and  current  slime.  Both  companies  should  in- 

crease their  dividends  shortly, having  ample  re- 
sources. The  second  half  of  the  year  is  usually 

more  favourable  to  good  returns,  as  work 

is  less  interrupted  by  holidays.  The  South 

Blocks  mine,  of  the  Zinc  Corporation,  is  de- 

veloping particularly  well.  On  the  main  lode 

the  orebody  has  widened  to  90  feet  on  the  8th 

level  and  the  west  lode  has  now  been  opened 

up  for  a  big  distance.  This  new  west  lode, 

characterized  by  an  excess  of  zinc,  represents  a 

mineralized  zone  west  of  the  old  main  lode;  it 

has  been  opened  up  in  the  Block  10,  Pro- 

prietary, and  South  mines,  but  in  the  North 

mine  this  auxiliary  deposit  is  as  yet  unpros- 

pected.  In  the  South  mine  the  exploratory 

drilling  has  yielded  highly  pleasing  results, 

proving  the  existence  of  an  orebody  31  feet 

thick  (averaging  16%  lead,  10%  zinc,  and  4  oz. 

silver)  west  of  the  foot-wall  of  the  branch  lode 

going  south  from  the  main  orebody.     This  ore 

has  been  traced  from  the  825-ft.  level  to  the 

1070,  enlarging  at  the  lower  level.  In  order 

to  exploit  this  orebody  the  No.  4.  shaft  is  be- 

ing enlarged. 

The  Lancefield  is  to  go  into  liquidation. 

After  a  long  and  various  effort  to  find  a  metal- 
lurgical process  capable  of  treating  the  ore  at 

a  profit,  it  has  been  abandoned  as  hopeless. 

An  indebtedness  of  ;^40,000,  chiefly  in  West- 
ern Australia,  has  been  accumulated.  The 

lesson  is  that  it  is  dangerous  to  buck  against 

refractory  ore  that  is  also  low-grade. 

The  geological  report  of  Mr.  Malcolm  Mac- 
laren  indicates  that  the  lode  in  the  Kalgurli 

mine  has  passed  finally  from  the  quartz-doler- 
ite,  which  he  considers  favourable  to  ore,  into 

calc-schist,  which  is  decidedly  unfavourable. 

He  advises  against  deeper  exploration. 

The  later  information  from  the  Associated 

Northern  confirms  the  inference  we  made 

three  months  ago  concerning  the  Victorious 

mine,  namely,  that  the  rich  orebody  is  not  per- 

sistent in  depth.  The  work  done  on  the  5th 

level  discloses  a  decrease  in  the  gold  contents 

of  the  ore,  which  is  also  more  refractory  than 

in  the  upper  workings. 

United  States. — On  October  5  the  town 

of  Nome  was  almost  destroyed  by  a  terrific 

storm,  which  demolished  several  hundred 

houses  and  destroyed  property  valued  at 

$1,500,000.  Fortunately,  the  last  steamer  for 

the 'outside'  cannot  have  left,  and  migration 

is,  therefore,  possible  before  winter. 

The  cutting  of  a  big  width  of  12  dwt.  ore 

on  the  2000-ft.  level  of  the  old  Plymouth  mine 

must  be  highly  gratifying  to  the  California 

Exploration  Co.,  and  to  its  engineer,  Mr.  W. 

J.  Loring,  of  Bewick,  Moreing  &  Co. 

The  suspension  of  operations  at  the  Washoe 

smelter  for  two  weeks  was  a  good  reason  for 

the  concomitant  firmness  of  the  copper  mar- 

ket, for  that  big  plant  of  the  Anaconda  Copper 

Company  produces  about  1200  tons  of  copper 

weekly.  On  the  other  hand,  it  is  curious  that 

when  the  Rio  Tinto  strike  began,  the  effect  of 
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it  was  to  depress  not  only  Rio  Tinto  shares 

but  those  of  other  companies  likely  to  benefit 

from  a  decrease  of  copper  shipments  from 

Huelva. 

The  Oroville  Dredging  Go's  report  includes 
a  statement  from  one  of  the  directors,  Mr,  T. 

J.  Hoover,  conveying  the  result  of  a  recent 

inspection  of  the  company's  property  in  Cali- 
fornia. This  statement  is  frank  and  clear.  It 

indicates  the  approaching  end  of  profitable 

operations  at  Oroville,  the  dredging  ground 

being  expected  to  be  worked  out  in  1918. 

Next  year  the  profit  from  Oroville  will  drop 

to  ̂ 13,600.  Meanwhile,  the  new  Pato  pro- 

perty in  Colombia  will  become  productive, 

yielding  /50,000  per  annum  in  1914  and  dur- 

ing the  succeeding  years  up  to  1920.  Outside 

the  limits  of  the  tested  ground  on  the  Pato 

concession,  in  Mr.  Hoover's  opinion,  there  are 
prospects,  but  the  alluvium  is  shallow  and  the 

gold  contents  are  comparatively  low.  On 

California  hill  there  is  some  gravel,  but  it  will 

have  to  be  hydraulicked,  not  dredged,  and 

will,  therefore,  require  the  erection  of  an  en- 

tirely separate  plant.  On  the  whole,  the  as- 
sured resources  represent  an  ultimate  profit  of 

15  shillings  per  share,  leaving  the  unappraisable 

prospects  on  one  side.  The  present  worth  of 

the  shares,  assuming  a  return  of  15  shillings 

in  six  years,  is  about  6s.,  their  present  market 

price.  The  dredge  on  the  Pato  is  working 

well  and  is  giving  returns  somewhat  higher 

than  the  estimate.  This  estimate  is  based  on 

a  report  by  an  engineer  specially  qualified  in 

alluvial  mining,  Mr.  C.  H.  Munro,  and  we 

shall  be  surprised  if  the  story  of  the  enterprise 

does  not  confirm  the  accuracy  of  his  sampling. 

Mexico. — No  real  change  in  conditions  is 

reported.  The  election  is  due  to  take  place 

shortly.  Huertaisnotacandidate  for  the  presi- 

dency. Felix  Diaz  is  returning  to  Mexico,  to 

push  his  own  candidature.  Gamboa  has  an- 

nounced himself  as  another  competitor,  repre- 

senting the  clerical  party. 

At  El  Oro,  Pachuca,  and  Guanajuato  ab- 

solute tranquillity  reigns.  In  the  states  of 

Morelos,  Guerrero,  and  Durango,  conditions 

are  appalling.  The  towns  of  Taxco  and  Dur- 
ango have  been  sacked.  In  Chihuahua  and 

Sinaloa  the  conditions  are  slightly  improved. 

A  later  telegram  announces  the  capture  of 

Torreon  by  the  rebels,  followed  by  a  massacre. 

This  incident  will  have  an  effect  in  decreasing 

the  metal  output  at  the  smelter. 

Early  in  September  the  directors  of  the 

Buena  Tierra  had  to  announce  that  no  divi- 

dend would  be  declared,  "  in  consequence  of 
the  continued  strife  in  the  Republic  of  Mexi- 

co," whereby  the  Chihuahua  smelter  had  been 
operated  intermittently  and  other  hindrances 

to  their  operations  had  been  caused. 

The  El  Oro  report  suggests  wise  manage- 

ment throughout.  The  purchase  of  the  Ofir 

claim  for  ;^130,918  has  been  followed  by  the 

development  of  ore  estimated  to  yield  a  profit 

of  ;^200,000.  Re-treatment  of  accumulated 
tailing  has  eked  out  the  tonnage  of  mine  ore. 

The  reserve  has  increased  during  the  year  from 

301,934  tons  averaging  $9"26  to  448,053  tons 

averaging  $9'90  per  ton.  The  local  railway, 
owned  by  this  company,  yielded  a  profit  of 

$117,983.  In  his  speech  Mr.  R.  T.  Bayliss 

referred  to  the  appearance  of  shale  in  the  lower 

workings  and  said  that  Mr.  A.  F.  Main  believed 

it  likely  that  the  andesite  characteristic  of  the 

deeper  part  of  the  mine  is  only  an  intercalation 

of  small  vertical  extent.  The  same  idea  was 

expressed  hy  Mr.  H.  A.  Titcomb  in  the  Es- 
peranza  report  issued  in  May.  If  this  proves 

true,  it  affords  promise  for  profitable  develop- 
ment in  depth. 

The  daily  Press  has  contained  "  official  de- 
tails "  concerning  the  San  Martin  mine,  in 

Oaxaca.  The  names  of  Messrs.  Thomas  J. 

Ryder  and  E.  M.  Hamilton  are  mentioned  in 

connection  with  the  mining  and  metallurgical 

phases  of  the  enterprise.  Both  are  men  of 

good  repute.  Details,  however,  are  lacking. 

A  reserve  of  ore  valued  at  $2,000,000  is  men- 

tioned.   How  much  of  this  is  profit  ?    A  mine 
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may  have  $2,000,000  gross  in  the  form  of  so- 

called  ore  that  will  not  yield  a  profit,  or  a  pro- 

fit disproportioned  to  the  capital  involved. 

We  are  informed,  on  excellent  authority,  that 

the  orebody  in  the  San  Martin  is  a  shoot  only 

240  feet  long,  and  that  extensive  lateral  de- 

velopment failed,  not  long  ago,  to  find  other 
orebodies.  At  that  time  it  was  estimated  that 

even  the  persistence  of  the  shoot  in  depth 

would  not  give  returns  adequate  to  amortize 

the  capital  required  for  purchase  and  plant. 

Later  development  may  justify  the  valuation 

placed  on  the  mine,  but  proof  is  required. 

Russia. — It  is  reported  that  a  railway  is  to 
be  built  from  Irkutsk  down  the  valley  of  the 

Lena  to  the  Bodaibo  region. 

A  correspondent  states  that  '  the  woods  are 

full '  of  American  engineers  in  the  Lena  region 
of  Siberia.  Rumours  are  current  of  rich  finds 

of  gold-bearing  gravel  in  the  far  north. 

The  speech  of  Mr.  Leslie  Urquhart,  the 

chairman  of  the  Tanalyk  Corporation,  at  its 

first  annual  meeting,  indicates  that  the  enter- 

prise has  mining  rights  over  an  enormous  area, 

namely,  24,300  acres,  besides  prospecting 

rights  over  2000  square  miles  of  Ural  territory. 

The  obtaining  of  this  concession  from  the 

nomadic  Bashkir  community  must  have  in- 

volved a  great  deal  of  patient  negotiation. 

From  the  report  it  appears  that  about  70,000 

tons  of  ore,  averaging  2'9/o  copper,  with  7'4 

dwt.  gold,  and  7'5  oz.  silver  per  ton,  has  been 
opened  up  during  the  current  year.  Indica- 

tions in  the  bottom,  especially  at  the  Mambet 

mine,  are  most  encouraging.  Mr.  R.  Oilman 

Brown  expects  that  the  first  unit  of  the 

smelter  will  be  in  operation  in  March  next, 

and  the  second  unit  three  or  four  months  later. 

Then  the  plant  will  have  a  capacity  of  220 

tons  of  ore  per  day,  producing  1500  tons  of 

metallic  copper  annually.  It  will  be  noted 

that  the  gold  contents  are  relatively  high,  so 

that  half  of  the  value  of  the  copper  bullion 

will  be  in  the  form  of  gold  and  silver. 

At  Kyshtim  a  large  gas-fired  regenerative 

reverberatory  furnace  is  being  erected  for  fine 

ore  and  flue-dust.  This  is  a  new  departure 

of  technical  importance,  the  waste  heat  from 

the  reverberatories  being  recovered,  not  by 

applying  it  to  boilers,  but  by  regenerating  the 

gases. Various. — An  expedition  organized  by  Sir 

William  Mackenzie  has  gone  to  Labrador  on 

an  exploration  of  two  years,  making  head- 

quarters this  winter  on  Repulse  bay,  in  the 

northwest  of  Hudson's  Bay.  Mr.  R.  J. 
Flaherty  is  the  mining  engineer  who  will 

direct  the  search  for  mineral  deposits. 

No  definite  news  is  forthcoming  concerning 

the  new  gold  discovery  near  Kilo,  in  the  Congo 

Free  State.  The  recent  find  was  made  near 

the  head  of  the  Ituri  river,  which  rises  from 

the  ranges  on  the  western  side  of  Lake  Albert. 

The  country  is  granite  and  hornblendic  schist. 

We  learn  that  near  Nizi,  which  is  20  miles 

northeast  of  Kilo,  quartz  speckled  with  gold 

is  abundant,  but  in  small  patches.  The  larger 

and  more  promising  lodes  are  being  costeaned. 

Renewed  attention  has  been  directed  to  tin 

mining  in  the  Malay  States  by  the  issuance  of 

the  Ipoh  Tin  Dredging  prospectus.  The  com- 

pany comes  out  under  good  auspices,  Mr. 

Reginald  Pawle  being  one  of  the  three  direc- 

tors, with  Mr.  M.  T.  Nelmes  Bluck  as  con- 

sulting engineer.  Reports  have  been  made 

by  Messrs.  Bluck  and  H.  D.  Griffiths,  the 

latter,  of  course,  being  the  successful  manager 

of  the  celebrated  Tronoh  mine,  in  the  same 

district.  The  capital  does  not  seem  excessive, 

and  the  information  is  satisfactory,  with  one 

exception  ;  and  even  that  is  in  regard  to  a 

detail  habitually  overlooked  in  prospectuses. 

The  working  cost  is  given  as  4i  pence  per 

cubic  yard  ;  we  do  not  impugn  the  accuracy 

of  the  estimate  as  far  as  it  goes,  but  we  insist 

that  the  prospective  shareholder  should  be 

told  not  the  '  working  '  cost  at  the  mine  but 
the  total  cost  to  be  deducted  from  the  yield, 

in  order  to  arrive  at  the  money  likely  to  be 

returned  in  the  form  of  dividends.    The  Ipoh 
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is  said  to  have  178  acres  containing  11, 300,000 

cubic  yards  likely  to  yield  tin  worth  /"SOO.OOO. 
How  much  of  this  is  net  resultant  profit  ?  Not 

;^594,795 — the  amount  stated — because  sun- 
dry other  inevitable  items  of  expenditure  have 

been  omitted  in  the  estimate  of  cost.  For 

instance,  the  Government  royalty  is  omitted ; 

besides  this  there  are  income  tax  and  London 

expenses — all  an  integral  portion  of  the  cost  of 

mining.  The  total  cost  will  be  about  6d.  per  yard. 

The  successful  development  of  a  coal-min- 

ing enterprise  in  Spitzbergen  is  noteworthy. 

We  refer  to  the  Arctic  Coal  Co.,  controlled  by 

Mr.  John  M.  Longyear  and  under  the  resident 

management  of  Mr.  Scott  Turner.  The  island 

of  Spitzbergen  is  a  terra  nullius,  it  is  a  region 

of  political  go-as-you-please.  Either  Sweden 

or  Norway  might  have  taken  Spitzbergen  long 

ago,  if  they  could  have  come  to  some  agree- 
ment. They  did  not.  Only  last  year,  at  an 

international  conference  heldat  Christiania,  it 

was  suggested  that  a  joint  control  be  exercised 

by  Sweden,  Norway,  and  Russia ;  but  the 

scheme  came  to  nothing.  Mr.  W.  S.  Bruce, 

when  appearing  before  the  British  Associa- 

tion, urged  our  Government  to  annex  the  is- 
land. If  we  remember  correctly,  he  is  one  of 

those  heroic  Arctic  explorers  who  have  been 

rescued  by  the  people  engaged  in  productive 

industry  on  an  island  that  is  visited  every  sum- 
mer by  excursion  steamers.  The  Arctic  Coal 

Co.,  operating  near  Advent  bay,  is  an  Ameri- 
can enterprise,  and  sells  its  product  (at  the 

rate  of  70,000  tons  per  annum)  in  the  Scandi- 
navian and  Baltic  ports. 

We  wrote  in  a  recent  issue  concerning  the 

orebody  in  the  Burma  mines  as  being  one  of 

the  largest,  and  most  refractory,  discovered  in 

the  last  decade.  In  a  statement  made  by  Mr. 

H.  C.  Hoover  before  the  meeting  of  share- 

holders, he  gave  the  length  of  the  orebody  so 

far  proved  as  600  to  700  feet,  50  feet  wide, 

and  averaging  25  oz.  silver,  25%  lead,  and  25% 

zinc.  These  figures  are  easy  to  remember. 

He  also  referred  to  a  copper  lode,  7  to  8  feet 

wide,  assaying  8  to  10%  copper,  10  oz.  silver, 

10%  lead,  and  10%  zinc.  Since  the  meeting  a 

cablegram  has  been  received  announcing  that 

this  Shan  lode  has  widened  to  35  feet  and  as- 

says 14%  copper.  If  this  rich  ore  should  per- 
sist for  any  length,  it  will  change  the  whole 

aspect  of  the  enterprise,  assuring  an  output  of 

docile  copper  ore,  pending  the  endeavour  to 

ascertain  a  method  for  treating  the  big  supply 

of  refractory  lead-zinc  ore. 

The  transport  of  machinery  to  the  Mawchi 

tin  mine  is  being  effected  by  elephants.  A 

statement  of  cost  would  be  of  technical  inter- 

est. While  the  assembling  of  the  plant  has 

been  delayed,  as  is  not  unusual  in  such  cases, 

the  mine  itself  is  opening  up  well. 

The  dredging  operations  undertaken  in 

Spain  have  proved  a  failure.  Work  has  been 

suspended  by  the  Spanish  Goldfields  pending 

a  search  for  the  '  pay  channel.'  This  should 
have  been  done  a  little  earlier  in  the  proceed- 

ings. The  result  confirms  the  information 

given  by  Mr.  James  Howlison  in  his  article 
on  the  River  Sil  in  our  issue  of  March  last, 

and  it  is  in  accord  with  our  own  warnings  on 

the  subject. 

Oil. — The  withdrawal  of  the  Spies  Petro- 

leum group  marks  the  recognition  of  a  great 

disappointment  in  oil  exploration.  The  Mai- 

kop Spies  Company  has  decided  to  cease  its 

operations  in  that  oilfield,  where  in  October 

1910  this  same  company  had  a  big  gusher. 

The  territory  thus  discarded  has  been  sold  to 

the  Maikop  Victory,  which  is  apparently  more 

confident  of  success.  It  is  now  known  that 

the  Maikop  oilfield  is  not  a  true  anticlinal  de- 

posit but  a  disconnected  series  of  pools  or 

pockets.  Some  of  these  were  big  enough  to 

make  gushers  when  tapped,  but  deeper  drill- 

ing has  yielded  no  such  results  as  were  confi- 
dently anticipated  during  the  boom  three  years 

ago.  Five  deep  wells  are  been  sunk  at  the 

present  time,  and  on  them  hinges  the  surviv- 
ing hope  of  those  financially  interested  in 

Maikop. 
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THE   PRESENT  CONDITION   OF  THE  MAIKOP  OILFIELD. 

SELSOVIK,   NORWAY,   ON  THE   WAY  TO  SPITZBERGEN. 
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EDITORIAL 

ANOTHER  example  of  editing  by  com
- 

mittee is  afforded  by  the  latest  bulletin 

of  the  American  Institute.  It  contains  a  paper 

on  '  The  Tin  Situation  in  Bolivia,'  meaning  the 
present  condition  of  tin  mining  in  that  country. 

One  of  the  sub-heads  is '  Future  of  the  Bolivian 

Tin  Situation.'  When  a  situation  has  a  future, 

a  cabbage  will  have  a  soul. 

known,  it  is  subject  to  leakage,  and  reaches 

persons  having  much  less  right  to  it  than  the 

proprietors  of  the  mines,  that  is,  the  share- 

holders. The  publication  of  the  official  esti- 

mate of  '  life  '  would  serve  alike  as  a  check  on 

taxation  and  a  corrective  of  over-valuation. 

In  other  words,  it  would  contribute  to  truth, 

which  should  be  the  foundation  of  an  art  to 

which  science  is  applied  in  the  search  for  gold. 

EVIDENTLY  the  gentlemen  styled  C
on- 

stitutionalists in  Mexico  do  not  appreci- 

ate valuable  technical  information,  presented 

in  an  easily  digestible  form,  for  the  copies  of 

the  Mining  Magazine  sent  to  subscribers  in 

Sonora  and  Chihuahua  are  being  returned  so 

mutilated  that  it  suggests  the  use  of  them  as 

missiles  in  one  of  those  heroic  battles  of  which 

we  read  from  time  to  time. 

IN  HIS  BOOK  on  '  Alaska  ;  an  Empire  in 
the  Making,'  Mr.  John  G.  Underwood 

writes  :  "  The  Treadwell  operates  the  second 

largest  stamp-mill  in  the  world.  It  is  exceeded 

in  size  only  by  the  De  Beers  property  on  the 

Witwatersrand,  South  Africa." 
What   has   New   Zealand    done,   that   the 

Dolcoath  should  be  forgotten  ? 

w; E  understand  that  Mr.  Frederick   H.  y^-^  OLF  is  the  pastime  of  many  interested Hatch,   Ph.D.,   Bonn   University,  has  yj,     •"  mining.     The  digging  of  divots  is 

been  selected  as  the  next  president  of  the  Insti-  congenial  and  congenital.     The  placing  of  a 

tution  of  Mining  and  Metallurgy.  The  choice  small  ball  into  a  small  hole  with  implements 

will  be  received  with  gratification  not  only  by  ill  adapted  to  the  purpose  is  a  technical  prob- 

his   many    friends  but   by   the   profession   in  lem  that  most  mining  engineers  seem  to  like, 

general,  to  whom  it  will  be  a  matter  of  keen  Thus  the  Mining  and  Metallurgical  Club  has 

satisfaction  that  the  science  of  geology  should  its  Golf  Association,  which,  on  September  25 

be  honoured  in  the  person  of  one  who  has  so 

thoroughly  demonstrated  the  advantages  of 

applying  the  study  of  the  rocks  to  the  exploit- 
ation of  ore  deposits. 

IN  OUR  LAST  issue  we  referred  to  the 

fact  that  the  mining  companies  in  the 

Transvaal  are  compelled  to  furnish  the  Gov- 
ernment with  an  estimate  of  life,  as  a  basis  for 

taxation.  This  estimate  is  treated  as  confiden- 

tial by  the  Mines  Department,  but  it  ought  to 

be  available  to  the  shareholders  also.  Owing 

to  the  number  of  typists  and  other  minor 

officials   to  whom  this   information   i^ecomes 

held  its  autumn  meeting  on  the  links  of  the 

Royal  Wimbledon  Golf  Club.  The  36-hole 

bogey  competition  for  the  trophy  given  by 

Messrs.  Hooper  &  Speak  was  won  by  Mr. 

Edgar  .-Xuderson  ;  the  second  prize  being 

halved  by  Messrs.  Edgar  Rickard  and  George 

Gonsalves. 

T
H
E
 

ber
 

HE  FINANCIAL  PRESS  on  Septem- 

19  published  three  statements  to 

which  the  name  of  Colonel  Sir  Augustus  Fitz- 

George,  K.C.V.O.,  was  appended.  All  of 

them  gave  technical  information  concerning 

those  silver  mines  at  Cobalt  in  which  British 
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capital  is  interested,  through  the  medium  of 

companies  of  which  this  distinguished  soldier 

is  chairman.  With  every  desire  to  be  fair, 

we  are  impelled  to  comment  on  the  fact  that  a 

military  training  is  no  apprenticeship  for  min- 

ing. To  be  a  K.C.V.O.  is  honourable,  but  to 

give  trustworthy  information  on  mines  the  dis- 
tinguished order  of  M.E.  is  more  to  the  point. 

not  only  the  afflicted  person,  but  those  whom 

he  might  infect  in  the  course  of  his  daily 

labour. 

AN  "  important  public  announcement  "  is 
cabled  from  Johannesburg.  It  states 

that  the  mayor  of  that  city  (a  Mr.  W.  R. 

Boustred)  has  declared  that  "  the  reefs  of  the 
Witwatersrand  will  still  be  unexhausted 

seventy  and  eighty  years  hence."  Of  course, 
election  to  the  mayoralty  indicates  a  special 

knowledge  of  mining,  and  municipal  experi- 
ence connotes  unusual  facilities  for  acquiring 

familiarity  with  economic  geology.  For  our- 

selves, the  dictum  of  the  Bishop  of  Pretoria 

or  the  Commander  of  the  Forces  in  South 

Africa  would  be  equally  acceptable.  The 

only  person  whose  opinion  on  the  economic 

future  of  the  Rand  mines  is  worth  having  is 

that  of  an  independent  mining  engineer.  Such 

an  opinion  was  published  in  this  Magazine 

recently. 

RESPONSIBILITY  of  companies  for 

the  health  and  life  of  those  in  their  em- 

ploy is  now  generally  recognized.  With  it 

must  go  the  obligation  on  the  part  of  work- 

men to  undergo  medical  examination.  Usually 

such  examination  is  resented,  but  an  interest- 

ing exception  is  found  at  the  Copper  Queen 

mine,  in  Arizona,  where  the  men  willingly 

undergo  heart  examination  with  a  view  to 

ascertaining  their  susceptibility  to  shock  from 

the  electric  current.  The  voltage  of  the  elec- 

tric system  in  the  mine  is  only  225,  which  is 

innocuous  to  a  healthy  person,  but  it  has 

proved  fatal  to  those  having  weak  hearts. 

Knowing  this,  the  men  are  glad  to  be  tested. 

Similar  tests  for  infectious  diseases  would  be 

more  valuable,  in  so  far  as  they  would  protect 

GOLD  FIELD,  in  Nevada,  was  damaged 

by  a  cloud-burst  on  September  13.  An 

emergency  edition  of  the  Daily  Tribum  re- 
calls the  experience  of  some  of  us  during  the 

San  Francisco  earthquake-fire.  A  single 

sheet,  set  by  hand  and  printed  on  a  small  job- 

press,  did  duty  for  the  ordinary  voluminous 

pages  given  by  the  Tribune  to  its  readers. 

This  single  sheet,  printed  on  both  sides,  pro- 

vided an  excellent  condensation  of  the  world's 
news,  as  well  as  a  stirring  story  of  the  local 

happening.  We  read  that  when  the  heavy 

rain-cloud  burst  on  the  adjoining  hills  a  foam- 

ing wall  of  water  tore  its  way  down  the  can- 

yon and  swept  through  the  red-light  district  of 
this  mining  settlement.  We  leave  it  to  a 

novelist  to  make  the  most  of  this  stage-setting. 

THE  MISLEADING  character  of  som
e 

of  the  compilations  offered  to  the  public 

as  a  guide  to  so-called  investing  in  mines,  is 

illustrated  by  the  tabular  statement  published 

periodically  by  the  Financial  News.  It  is 

fundamentally  wrong,  for  "  the  declared  profit 

for  1913  to  date  "  is  given  as  a  basis  for  divi- 
dends, being  followed  by  a  column  stating  the 

"amount  required  to  pay  a  10%  dividend  "  ; 
as  if  all  the  so-called  profit  were  available  for 

that  purpose.  It  is  not.  Of  the  fictitious 

'  profit '  only  from  60  to  65%  is  distributable 

to  shareholders.  In  1912  the  'profit'  of  all 
the  mines  on  the  Rand  was  ̂ 12,678,095,  but 

the  actual  dividends  amounted  to  ̂ 7,952,994, 

showing  that  only  63%  of  the  '  profit '  reached 

the  shareholders.  Thus  the  use  of  the  '  profit ' 
announced  monthly  is  entirely  fallacious  as  a 

guide  to  the  real  earning  capacity  of  a  mine. 

Next  we  demur  strongly  to  the  estimates  of 

life.  The  East  Rand  is  given  30  years  at  the 

rate  of  30%  dividends  per  annum.  This  dis- 

regards all  the  known  facts.     The  Jupiter  is 
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estimated  at  22  years,  while,  in  fact,  it  is 

moribund.  The  Nourse  is  given  25  years,  as 

against  a  probable  18.  In  the  case  of  the 

Brakpan,  the  compiler  gives  (?),  which  is 

honest,  although  the  data  available  justify  an 

estimate  of  about  30  years.  In  the  case  of 

many  of  the  mines  quoted,  it  would  appear  as 

if  the  estimates  had  been  repeated  from  last 

year,  without  regard  either  to  the  passing  of 
time  or  the  later  information  available.  The 

whole  elaborate  statement  is  honeycombed 
with  errors  and  absurdities.  Some  of  these 

are  humorous,  but  the  results  of  publishing 

them,  as  a  serious  guide  to  non-technical 

readers  of  the  financial  press,  must  be  highly 

injurious  to  legitimate  business. 

WHEN  READING  the  names  of  the 

directors  constituting  the  board  of  the 

Oroville  Dredging  Company  we  wondered 

what  recondite  reason  explained  the  connec- 

tion between  oil-flotation  processes  and  the  ex- 

ploitation of  gravel  containing  gold.  Mr. 

Theodore  J.  Hoover  has  been  a  director  for 

two  years,  and  Mr.  A.  Stanley  Elmore  has 

been  elected  recently.  We  were  right ;  there 

is  a  connection  between  two  kinds  of  tech- 

nology not  obviously  related.  It  is  to  be 

found  in  Herodotus  ;  that  ancient  chronicler 

tells  a  story  of  Carthaginian  virgins,  on  an  is- 

land called  Cyraunis,  who  collected  gold  from 

the  mud  of  a  lake  by  the  use  of  feathers 

daubed  in  pitch.  When  this  was  given  as 

evidence  in  one  of  the  various  suits  incidental 

to  this  belligerent  branch  of  metallurgy,  Mr. 

Justice  Darling,  as  usual,  made  one  of  those 

feeble  witticisms  that  throw  ridicule  on  the 

administration  of  the  law. 

P: jOSSIBLE  '  ORE  is  a  dangerous  term. More  than  one  incident  recently  has  led 

us  to  this  conclusion.  *  Probable  '  ore  is  loose 
enough,  for  the  significance  of  it  is  slight  until 

we  know  the  user's  idea  of  probability.  Pro- 
moters and  jobbers  are  apt  to  confuse  prob- 

able ore  with  an  assured  reserve,  to  the  dis- 

comfiture of  an  honest  engineer  who  may  have 

meant  to  be  particularly  careful.  As  to  'pos- 
sible '  ore,  it  cannot  too  soon  be  regarded  as 

an  impossible  technical  term.  Ideas  of  pos- 

sibility are  too  indefinable  and  individual  ideas 

concerning  such  abstractions  vary  too  widely 

to  come  within  the  limits  of  scientific  measure- 

ment. To  the  young  and  optimistic,  and  more 

especially  to  the  careless  and  flamboyant,  al- 

most anything  is  possible  in  mining,  and  even 

the  slimmest  evidence  suffices  to  prove  the 

presence  of  valuable  ore.  To  the  old  and  ex- 

perienced, the  possibilities  are  circumscribed, 

and  even  the  most  alluring  of  them  have  to  be 

recognized  as  beyond  the  range  of  immediate 

business.  One  man's  possibility  is  another's 
probability  ;  the  positive  ore  of  one  engineer 

seems  only  probable  to  another  ;  and  in  some 

cases  the  '  positive,'  '  probable,'  and  '  possible* 
all  seem  improbable  to  the  detached  onlooker. 

The  fact  is  that  conventional  terms  are  apt  to 

be  employed  in  lieu  of  detailed  description. 

If  an  engineer  states  the  character  of  his  evi- 

dence, it  is  easy  for  most  of  us  to  decide  how 

conclusive  it  may  be.  At  present,  with  the 

loose  use  of  *  positive,'  *  probable,'  and  pos- 

sible,' we  are  no  farther  ahead  than  we  were 

in  the  days  when  '  ore  in  sight '  covered  a 
multitude  of  absurdities.  The  cure  for  that 

was  found  by  enjoining  engineers  to  explain 

what  they  meant ;  that  is  the  cure  for  the  slack 
use  of  these  later  substitutes. 

DISCUSSIONS  concerning  the  lack  of 
business  on  the  Stock  Exchange  are 

in  vogue  now,  just  as  the  sea  serpent  and  the 

earliest  cuckoo  serve  for  correspondence  dur- 

ing other  dull  periods.  Such  discussions  in 

the  daily  Press  are  useful  in  causing  brokers, 

jobbers,  and  speculators  alike  to  pause  and 

think  a  little.  The  general  depression  is  not 

all  due  to  the  Balkan  wars  or  to  other  distant 

causes.  It  is  partly  the  consequence  of  flag- 

rant manipulation  and  unscrupulous  promo- 
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tion.  Speculation  on  the  Stock  Exchange  is 

recurrently  made  a  good  deal  less  respectable 

than  gaming  in  a  second-class  casino.  The 

company  without  a  prospectus  and  the  com- 

pany that  does  funny  business  through  sub- 
sidiaries are  among  the  latest  developments 

lending  themselves  to  chicanery.  Sometimes 

the  scandal  is  such  as  to  provoke  a  demand 

for  Board  of  Trade  interference,  but  the  time 

has  arrived  when  some  measure  of  reform  may 

be  demanded  from  authorities  nearer  home. 

We  refer  to  the  Stock  Exchange  Committee. 

Is  it  not  time  for  this  organization  to  put  its 

house  in  order  and  to  check  those  of  the  mem- 

bers of  the  Exchange  who  are  killing  business 

by  wrongful  practices  ?  In  the  end  the  Ex- 

change suffers  most  by  the  destruction  of  pub- 
lic confidence,  for  it  leads  to  a  diminution  of 

business.  Meanwhile,  as  we  have  said  before, 

the  good  health  of  the  mining  department  de- 

pends mostly  upon  the  mining  engineers. 

Even  the  most  reckless  or  the  most  crafty  of 

jobbers,  brokers,  or  promoters,  must  employ 

the  engineer  to  give  a  look  of  technical  respect- 

ability to  their  financial  vagaries.  If  the  Stock 

Exchange  Committee  will  awaken  to  its  re- 

sponsibilities and  the  Council  of  the  Institu- 
tion will  gather  a  little  more  courage,  it  is  likely, 

not  that  wrong-doing  will  cease,  but  that  it 

will  be  made  increasingly  difficult  and  propor- 

tionately unprofitable. 

By  the  Way. 

The  critic  of  mining  affairs,  however  cheer- 

ful his  general  outlook  on  life,  is  apt  to  seem 

a  melancholy  onlooker.  Unlike  the  reviewer 

of  books,  he  rarely  gets  the  chance  to  praise 

with  freedom  or  to  commend  with  emphasis. 

Indeed,  the  game  is  played  with  so  great  a 

disregard  of  rule  that  he  has  no  datum  points 

from  which  to  measure  the  performance.  It 

looks  like  a  go-as-you-please  and  a  devil-take- 

the-hindmost,  a  tragi-comedy  compounded  of 

as  much  bathos  as  pathos.  For  instance,  it 

would  be  delightful  to  be  able  to  assert  that 

our  information  concerning  the  Golden  Blank 

mine  enabled  us  to  state  that  it  was  more  valu- 

able than  was  generally  supposed,  and  that 

our  own  appraisal  on  the  facts  as  published 

was  higher  than  that  expressed  by  the  market 

quotation.  That  is  an  infrequent  contingency, 

at  least  as  regards  mines  that  are  the  subject 

of  public  speculation,  for  the  simple  reason 

that  the  market  price  is  usually  a  lap  ahead 

of  the  development.  Mines  are  persistently 

over-valued  because  good  news  is  exagger- 

ated and  bad  news  is  suppressed.  As  to  con- 
duct in  the  administration  of  mines,  we  find 

it  necessary  less  often  to  praise  right  doing 

than  to  condemn  wrong  doing,  simply  because 

the  first,  being  regarded  as  normal,  calls  for 

no  comm.ent,  while  the  second,  being  a  devia- 
tion from  the  moral  line,  demands  censure. 

It  would  be  impertinent  to  praise  an  honour- 
able man  for  going  straight  or  to  applaud  an 

honest  man  for  refusing  to  steal.  Hence  the 

commentator,'like  the  judge,  has  to  make  more 

frequent  references  to  infractions  of  the  code 

than  to  the  observances.  Yet  it  is  satisfactory 

to  realize  that  the  infractions  are  abnormal  and 

that  a  vast  amount  of  quiet  business  is  done 

in  accord  with  the  standards  recognized  among 

honourable  men.  Indeed,  the  criticism  of  cer- 

tain kinds  of  performance  could  not  be  effec- 

tive if  the  general  mental  attitude  of  the  com- 
munity were  not  in  cordial  sympathy  with  the 

critic's  indignation.  It  is  a  part  of  his  duty 
to  keep  alive,  and  keenly  alive,  the  detestation 

of  commercial  obliquity  so  that  those  who  are 

inclined  to  transgress  may  be  deterred  thereby, 

and  those  who  are  timidly  inclined  to  do  right 

may  be  fortified  thereby.  Laws  and  regula- 
tions derive  their  force  from  the  fact  that  they 

are  the  concrete  expression  of  the  sentiment 

of  a  community  on  matters  of  conduct ;  they 

are  guide-posts  to  the  erratic  and  finger-posts 

to  the  vicious.  Our  errant  human  nature  re- 

quires such  assistance  ;  it  needs  such  warning. 

We  see  the  effect  of  them  on  the  business  of 

mining.    The  Companies  Acts,  the  regulations 
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of  professional  societies,  such  as  the  Institu- 
tion, and  the  critical  watchfulness  of  the  more 

thoughtful  newspapers  are  among  the  agencies 

working  for  righteousness.  Like  Disraeli  at 

Oxford  we  are  on  the  side  of  the  angels ;  we 

believe  in  counsels  of  perfection,  not  in  sug- 

gestions of  imperfection.  Any  fool  can  wander 

down-hill  ;  it  requires  initiative  to  climb.  We 

see  signs  of  a  quickening  appreciation  of  the 

duty  that  the  mining  profession  owes  to  the 

public  interested  in  mines  and  mining  shares. 

We  see  evidences  of  a  greater  solidarity  among 

the  members  of  that  profession.  These  are 

full  of  promise.  The  bettering  of  the  mining 

business  must  come  by  a  raising  of  profes- 
sional standards  and  the  recognition  by  the 

public  that  its  financial  safety  lies  in  the  skilled 

advice  of  men  free  to  express  unprejudiced 

opinions. 

Directors. 

The  two  directors,  Colonel  Weston  Jarvis 

and  Mr.  H.  L.  Stokes,  who  resigned  from  the 

board  of  the  Bell  Reef  Development  Company, 

deserve  more  than  a  bonus  equal  to  six  monthly 

fees.     The  resignation  was  prompted  by  a  ap- 

preciation of  the  fact  that  the  board  was  need- 

lessly large  and  that  three  directors  would  suf- 

fice to  administer  the  company's  affairs.   Here 
we  have  a  rare  recognition  of  the  fact  that 

boards  of  directors  are   usually  unwieldy  in 

numbers   and    proportionately    expensive    in 

maintenance.     The   larger  a  directorate   the 

less  the  individual  sense  of  responsibility  ;  not 

only  that,  but  we  maintain  the  paradox  that 

the  sense  of  honour  is  lessened  by  addition. 

On  most  boards  there  are  one  or  two  men, 

sometimes  one  only,  who  dominate  the  council- 

room  and  control  the  policy  of  the  company. 

It  is  well  that  such  men  should  be  made  re- 

sp>onsible  for  the  administration,  taking  either 

the  credit  or  the  blame,  as  may  be.     \  board 

of  seven  or  nine,  of  whom  only  one  or  two  are 

really  effective,  is  expensive,  not  so  much  in 

fees  as  in  the  scattering  of  initiative  and  moral 

obligation.  The  time  will  come,  we  hope, 

when  a  directorate  of  three  will  be  deemed 

sufficient,  such  aboard  to  consist  of  one  manag- 

ing director,  acting  as  chief  executive,  with 

two  others  to  aid  and  advise  him.  We  would 

not  suggest  an  economy  in  fees  proportioned 

to  the  diminution  of  directors,  but  advise  the 

payment  of  higher  salaries  to  abler  and  more 

competent  administrators,  who  should  be  re- 
garded not  as  the  representatives  of  blocks  of 

shares  or  as  speculators  privileged  to  obtain 

early  information,  but  as  trustees  for  all  the 

shareholders,  who  are  the  owners  of  the  mine. 

If  an  increase  of  salary  comes  to  directors 

with  an  increase  of  work  and  responsibility, 

then  two  other  results  may  ensue :  they  will 

devote  themselves  to  two  or  three  enterprises, 

at  most,  instead  of  serving  as  stool-pigeons  on 

many  boards,  and,  finally,  they  will  become 

recognized  not  as  lures  for  the  unwary,  figure- 

heads for  promoters,  amateurs  in  a  highly  tech- 
nical business,  but  as  professional  men. 

Secondary    Enrichment    I. 

So  long  as  geology  dealt  in  generalities  and 

theorized  over  the  source  of  the  metals,  it  fail- 

ed to  convince  the  miner.  Like  the  Yorkshire- 

man  and  his  claret,  the  miner  'got  no  forrader.' 
When  the  geologist  began  to  elucidate  the 

structural  relations  modifying  the  natural  con- 
centration of  ore  and  when  he  commenced  to 

explain  the  causes  combining  to  produce  par- 
ticular enrichments,  then  the  miner  looked  up 

and  began  to  take  notice.  Here  was  the 

professor  telling  him  where  to  find  a  bonanza; 

here  was  the  expert  helping  him  to  make 

money.  Economic  geology  was  justified  when 

the  theory  of  secondary  enrichment  made 

good.  It  was  a  great  event  in  the  application 

of  geology  to  mining.  Our  own  recollection 

of  the  development  of  this  inductive  reasoning 

from  observed  facts  leads  us  to  give  credit 

first  to  Mr.  R.  A.  F.  Penrose,  whose  paper 

on  'The  superficial  alteration  of  ore  deposits,* 
published  in   1894,  contained,  we  believe,  the 
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germ  of  the  idea  that  became  developed  in  the 

papers  of  S.  F.  Emmons  and  Mr.  W.  H.  Weed, 

both  published  in  1901.  With  them  must  be 

mentioned  Mr,  Horace  V.  Winchell,  who,  as 

geologist  to  the  Anaconda  Copper  Company, 
furnished  some  of  the  facts  on  which  the 

scientific  presentment  of  the  theory  was  based. 

Indeed,  it  is  to  Butte,  and  the  clear  evidence 

obtainable  in  the  copper  mines  of  that  cele- 

brated district,  that  we  owe  the  first  develop- 

ment of  this  phase  of  ore  deposition.  Re- 
newed attention  to  the  subject  is  assured  by 

Bulletin  No.  529,  recently  published  by  the 

United  States  Geological  Survey.  In  that  bul- 

letin Mr.  W.  H.  Emmons  has  brought  together 

all  the  evidence  bearing  upon  'The  enrich- 

ment of  sulphide  ores.'  He  has  compiled  and 
digested  the  literature  available,  and  has 
stated  his  own  conclusions  therefrom  in  a 

manner  that  will  be  highly  appreciated  by 

members  of  the  mining  profession,  to  whom 

such  a  treatise  on  such  a  subject  is,  of  course* 

invaluable.  Incidentally,  we  desire  to  record 

a  cordial  appreciation  of  the  courteous  and 

scholarly  references  made  by  Mr.  Emmons 

to  all  who  have  written  on  this  particular  to- 

pic; indeed,  his  foot-notes  are  so  complete  as 
to  constitute  a  bibliography  of  the  subject  up 

to  the  end  of  1912. 

When  exposed  to  weathering,  the  metallic 

sulphides  are  decomposed,  yielding  both  soluble 

salts,  which  are  washed  downward,  and  miner- 

als, which  remain  in  place.  The  simplest  and 

most  important  case  is  that  of  pyrite,  which, 

when  exposed  to  air  and  water,  forms  the  limo- 

nite  of  a  gossan  and  the  sulphuric  acid  that 

reacts  on  the  underlying  portions  of  an  ore 

deposit.  Thus  are  produced  the  soluble  sul- 

phates that  migrate  downward  until  they  reach 

a  depth  where  air  is  excluded.  There  they  are 

reduced  to  sulphides,  either  by  precipitation 

on  other  sulphides  in  the  unoxidized  portion 

of  the  ore  deposit  or  by  contact  with  the  un- 

oxidized wall-rock,  which  is  usually  alkaline. 

In  this  way  the  metals  dissolved  from  the  cap 
4—3 

of  an  ore  deposit  become  re-deposited  at  a 

relatively  shallow  depth,  forming  enrichments 

of  great  economic  importance.     That  enrich- 

ment takes  place  usually  at,  or  near,  the  water- 
level.      This   is   the   horizon   at   which   mine 

workings  penetrate  ground  full  of  water.     It 

is  the  upper  limit  of  the  zone  of  saturation, 

the  bottom  of  which  is  reached  in  deep  mines 

when  the  rock  becomes  so  dry  as  to  be  dusty. 

Above  the  water-level  the  country-rock,  and 

more  particularly  that  portion  of  it  included 

within  lode-channels,  is  readily  permeable  to 

the  descending  meteoric  water,  or  rain-fall,  and 

is  consequently  charged  with  air,  affording  free 

oxygen.  Hence  this  upper  region  of  the  vadose 

circulation  is  especially  the  zone  of  sulphates 

and  other  products  of  oxidation  ;    of  its  pro- 
ducts, the  insoluble  oxides  remain  in  a  leached 

and  impoverished  outcrop,  while  the  sulphates 

descend  until  they  arrive  at  the  water-level, 

where  they  are  arrested  by  chemical  or  struc- 
tural conditions,  and  surrender  their  metallic 

constituents,  so  as  to  form  a  concentration  or 

enrichment.      In  ground  that  has  been  frac- 

tured by  recurrent  faulting  or  in  rock  other- 

wise rendered  unusually  permeable,  this  en- 
richment   may    extend    deeply.      As    a   rule 

secondary   enrichment  is  found  at  less  than 

1000  feet,  but  in  rare  cases  it  extends  to  more 

than  2000  feet  in  vertical  depth.     Of  all  de- 

posits, those  of  copper  are  most  illustrative  of 

these  geological  activities.     It  was  at  Butte, 

in  the  study  of  the  copper  ores  of  that  district, 

that  the  hypothesis  of  secondary  enrichment 

was  evolved.    The  lodes  traversing  the  granite 

contained  ores  of  copper,  associated  with  an 

appreciable    proportion    of   gold    and    silver. 

In  several  instances  they  were  worked  first  for 

gold,  the  outcrop  having  been  deprived  of  its 

copper  and  silver  by  weathering,  so  as  to  leave 
the  least  soluble  metal  in  concentrated  form. 

Within  a  hundred  feet  in  depth  the  gold  con- 

tents diminished  rapidly,  and  silver   became 

relatively  important,  in  an  oxidized  copper  ore. 

Below  that,  and  at  the  level  of  ground-water, 
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at  about  300  feet  below  the  surface,  the  bon- 

anza zone  of  rich  silver  ore,  with  copper  sul- 

phides, was  struck  ;  and  below  that  again  the 

silver  decreased  rapidly  while  rich,  even  richer, 

copper  ore  persisted  to  greater  depth.     This 

richest  copper  ore  was  characterized  by  the 

mineral  chalcocite,  CuaS.     This  was  the  story 

of  mining  in  one  or  two  special  instances,  such 

as  the  Gagnon  and  Parrot  mines.     In  the  case 

of  the  Anaconda  and  other  more  typical  copper 

veins,  the  successive  changes  were  of  a  differ- 

ent character.     There  the  outcrop  was  nearly 

barren  of  copper,  which  had  been  leached  by 

weathering,  leaving  iron-stained  quartz  in  a 

vein-filling  of  altered  granite.     Under  the  out- 

crop was  the  oxidized  copper  ore.     Oxidation 

persisted   to  a  variable  extent,  but  250  feet 

may  be  taken  as  an  average.     Down  to  the 

bottom   of  this  zone,  oxidation  is  complete. 

The  transition  to  sulphide  ore  is  sudden,  with- 

in a  few  feet  vertically.     Immediately  beneath 

the  lower  limit  of  oxidation  comes  the  zone  of 

sooty  chalcocite,  that  is,  a  dull  black  coating 

of  chalcocite  on  pyrite  and  other  sulphides. 

This  extends  for  a  vertical  depth  of  as  much 

as  1000  feet,  passing  irregularly  into  ore  en- 

riched by  massive  chalcocite,  which,  in  turn, 

renders  some  of  the  Butte  veins  highly  profit- 

able down  to  a  depth  of  nearly  3000  feet.     It 

is  generally  agreed  that  the  sooty  chalcocite  is 

of  secondary  origin,  but  it  is  claimed,  not  with- 
out good  reason,  by  Messrs.  Reno  H.  Sales 

and  Horace  V.  Winchell  that  the  major  por- 
tion of  the  massive  chalcocite  is  of  primary 

origin.     By  '  primary  '  is  meant  mineral  that 

has  "remained  essentially  unchanged  by  super- 

ficial agencies  since  the  ores  were  deposited." 
This  is  a  definition  given  by  Mr.  Emmons, 

whose  writing  on  the  subject  underlies  much 

of  the  foregoing  outline  of  the  facts  of  the 

case.      Indeed,   his  essay   is   intended   to   be 

a   summary    of   existing    knowledge    with   a 

view  to  suggesting  "  lines  of  approach  to  the 

problems  to  be  solved."     Such  a  result  de- 
pends, he  says,  largely  on  the  observations  of 

those  who  go  underground  daily  and  watch  the 

successive  changes  in  diflferent  parts  of  an  ore- 

body,  as  it  is  excavated.  This  is  true.  Mining 

engineers  can  render  important  help.  In  this 

connection  we  may  mention  the  fund  raised 

among  a  group  of  American  copper  companies 

in  order  to  promote  further  research  into  the 

crucial  question  of  the  secondary  character  of 

chalcocite.  This  is  a  notable  recognition  of  the 

value  of  geological  inquiry  as  applied  to  the 

search  for  ore,  and  more  especially  to  the  search 

for  those  extraordinary  enrichments  that  spell 
dividends. 

Copper. 
On  the  opposite  page  we  publish  a  diagram 

expressing  in  graphic  language  an  apparent 

anomaly  in  the  present  price  of  copper.  This 

diagram  is  based  on  one  published  early  in  the 

current  year  by  Henry  R.  Merton  &  Co.  It 

is  merely  an  intelligent  compilation  of  facts. 

The  upper  curve  shows  the  fall  in  the  stock  of 

metal,  while  the  lower  curve  indicates  the 

fluctuation  in  the  price  of  the  metal ;  normally 

the  price  ought  to  rise  as  the  stock  diminishes  ; 

which  is,  indeed,  the  fact,  as  is  shown  by  the 

general  parallelism  of  the  two  curves  during 

1911  and  1912.  In  1913,  however,  the  curves 

diverge,  so  that  while,  on  a  similar  basis,  the 

price  of  copper  at  the  end  of  August  ought  to 

have  been  ̂ 85,  it  was  only  £l\  per  ton. 

The  explanation  of  this  anomaly  is  not  easy 

to  ascertain.  The  irregularity  in  the  price- 
curve  at  the  end  of  1912  and  the  beginning  of 

the  current  year  is  due  largely  to  the  Balkan 

war,  which  began  in  October  1912.  In  that 

month  the  price  dropped  sharply.  The  even 

steeper  fall  in  December  and  January  was 

also,  in  all  probability,  caused  by  disorganiz- 

ation at  the  financial  centres,  reacting  on  world- 

wide industry.  The  more  recent  failure  of 

the  price  to  respond  to  the  improvement  in 

general  conditions  is  difficult  to  explain.  Some 

of  it  may  be  imputed  to  hidden  stocks  of  metal, 

for  it  must  be  acknowledged  that  the  estima- 
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tion  of  the  world's  store  of  copper  at  any  given 
date  is  apt  to  be  vitiated  by  several  unknown 

factors,  among  which  may  be  mentioned  the 

proportion  of  metal  in  the  hands  of  the  refin- 
ers. It  is  true,  consumption  has  increased 

steadily,  and  at  the  present  time,  as  stated  in 

the  Rio  Tinto  report,  is  in  excess  of  produc- 

tion, but  the  statistical  position  taken  by  itself 

is  apt  to  be  misleading.  Production  has  been 

outstripped  by  consumption  partly  because  the 

political  disorder  in  Mexico  has  prevented  the 

mines  of  that  country  from  delivering  their 

quota,  and  a  big  strike  in  the  Lake  Superior 

district  has  cut  off  20%  of  the  normal  American 

output  for  six  months.  The  knowledge  that 

these  interruptions  were  temporary  must  have 

checked  hasty  elation  at  the  depletion  of 

stocks.  But  this  is  not  all.  The  copper  mar- 

ket is  highly  speculative.  At  the  present 

time  there  is  fully  50,000  tons  of  metal  bought 

on  bull  account ;  and  as  against  this  bull  ac- 

count there  is  an  equivalent  bear  account, 

traceable  mainly  to  producers  ensuring  them- 

selves against  loss  due  to  a  lower  price  on  the 

metal  they  will  send  to  market  in  the  near 

future.  One  of  the  larger  American  compan- 

ies has  sold  its  output  of  copper  nine  months 

ahead.  Such  facts  go  far  to  explain  the  irre- 

sponsiveness  noticed  between  the  statistical 

position  and  the  market  price. 

Bwana  M'Kubwa. 

The  Bwana  M'Kubwa  copper  deposit  in 
Northern  Rhodesia,  and  not  far  from  Katanga, 

has  been  the  sport  and  plaything  of  the  pro- 
moter for  long  enough.  The  metallurgical  end 

of  the  business  has  been  starved  and  advice 

has  been  bought  cheaply.  Shareholders  and 

the  public  have  been  kept  in  the  dark  as  re- 

gards the  policy  of  the  board,  and  visits  of 

inquiry  to  the  offices  have  been  barren  of  re- 

sults. The  first  really  open  act  of  the  direc- 

tors was  the  publication  last  month  of  Mr. 

S.  J.  Speak's  report  on  the  property.  This 
report  gave  for  the  first  time  an   intelligible 

account  of  the  nature  and  extent  of  the  ore- 

body,  and  the  description  and  diagnosis  of  the 

nature  of  the  occurrence  may  be  freely  ad- 
mitted to  do  credit  to  the  author.    On  the  other 

hand  the  part  dealing  with  the  metallurgical 

problem  is  not  convincing.    The  cause  for  his 

failure  to  provide  a  solution  is  probably  two- 
fold.     In  the  first  place  Mr.  Speak  is  not  a 

copper  metallurgist,  and  secondly  the  '  terms 
of  reference  '  as  to  the  nature  of  the  inquiry 
greatly  circumscribed  its  scope,  in  that  the 

directors  desired  a  method  whereby  immediate 

profits  could  be  derived.    We  shall  discuss  in 

detail  the  deposit  and  metallurgical  problem 

on  the  facts  disclosed  by  Mr.  Speak.  The  ore- 

body  consists  of  two  wide  beds  of  quartzite 

dipping  nearly  vertically,  separated  by  a  nar- 
rower bed  of  honeycombed  silicious  material, 

which  at  depth  changes  to  a  silicious  dolomite. 

The  quartzite  contains  chalcocite  with  some 

carbonate  disseminated  throughout  its  mass, 

and  each  bed  is  30  to  60  feet  thick,  averaging 

4%  copper.     By  a  slip  of  the  pen,  Mr.  Speak 

says  "  bornite  "  instead  of  chalcocite  ;    that 
this  is  an  error  is  indicated  by  his  subsequent 

remark  that  very  little  iron  is  present  in  any 

part  of  the  mine.    The  intermediate  bed  or  the 

central  orebody,  as  it  is  called,  is  rich  in  car- 
bonate of  copper  within  the  zone  of  alteration, 

the  average  of  the  50,000  tons  proved  being 

12%  of  metal.     At  about  350  ft.  where  the 

silicious  ore  gives  place  to  silicious  dolomite 

the   grade  drops   suddenly  and  the  contents 

becomes  similar  to  that  of  the  quartzite  beds. 

Mr.  Speak  is  of  opinion  that  all  these  beds 

were  sedimentary,  the  quartzite  being  a  dolo- 
mitic  sandstone  and  the  central  band  a  dolo- 

mite.    The    ascending    cupriferous  solutions 

permeated  all  the  beds,  and  the  accompanying 

silica  filled  the  interstices.  A  secondary  action 

following  the  oxidation  of  the  sulphides  re- 
moved the  dolomite  from  the  central  orebody 

and  deposited  the  carbonate,  leaving  the  mass 

porous.     This  central  orebody  may  be  taken 

therefore  to  be  in  the  nature  of  a  secondary 
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enrichment.  The  source  of  the  ascending  solu- 

tions is  not  clear,  for  owing  to  the  country 

being  covered  with  a  deep  layer  of  soil  geo- 

logical investigation  is  difficult,  and  up  to  the 

present  time  the  presence  of  any  igneous  rock 

in  the  neighbourhood  has  not  been  reported. 

The  extent  of  the  orebody  may  be  gauged  by 

Mr.  Speak's  estimate  that  in  each  quartzite 
bed  over  half  a  million  tons  of  4%  copper  ore 

is  proved  between  the  first  and  second  levels. 

The  rich  ore  of  the  central  orebody,  of  course, 

is  limited  and,  as  already  mentioned,  Mr.  Speak 

vouches  for  only  50,000  tons  averaging  12% 

copper.  This  figure  for  the  tonnage  is  only 

half  the  original  estimate  made  by  previous 

engineers,  the  discrepancy  being  due,  as  we 

recorded  last  month,  to  the  specific  gravity 

having  been  assumed  to  be  that  of  solid  rock, 

and  not  Ij  as  determined  by  Mr.  Speak  after 

he  had  recognized  the  porous  nature  of  the 

ore.  So  much  for  the  geological  and  mining 

features  of  the  enterprise. 

When  freed  from  considerations  connected 

with  the  present  control  of  the  owning  com- 

pany, the  metallurgical  problem  does  not  ap- 

pear to  present  insuperable  difficulties.  Lime- 
stone is  obtainable  at  a  quarry  four  miles  away, 

and  two  sources  of  iron  oxide  are  within  100 

miles  by  railway,  while  coke  can  be  brought 

from  the  Wankie  coalfield,  500  miles  to  the 

south,  on  the  line  of  the  Rhodesian  railway. 

The  highly  silicious  character  of  the  ore  sug- 

gests preliminary  concentration.  This  would 

be  necessary  and  feasible  in  connection  with 

the  sulphide  ore  of  the  quartzite,  but  its  appli- 
cation to  the  rich  carbonate  ore  would  be  of 

doubtful  utility,  seeing  that  the  ore  crumbles 

and  slimes  readily.  Mr.  Speak  is  in  a  hesitat- 

ing mood  about  water-concentration  as  applied 

to  the  sulphide  ore,  fearing  that  a  large  pro- 

portion of  the  copper  mineral  would  be  lost  in 

the  slime ;  but  as  his  figure  for  the  recovery, 

65%,  is  approximately  that  obtained  in  prac- 
tice in  the  disseminated  chalcocite  ores  of  the 

west  of  America,  we  do  not  share  his  trepida- 

tion. He  mentions  tests  with  the  Minerals 

Separation  and  Murex  processes  ;  as  a  matter 

of  policy  it  would  be  better  to  postpone  con- 

sideration of  the  slime.  As  regards  any  metal- 

lurgical treatment  hitherto  attempted,  the  only 

installation  erected  is  a  jig  and  table  plant  in- 

tended for  producing  a  concentrate  from  the 

rich  carbonate  ore,  suitable  for  shipment  to 

Europe.  Several  hundred  tons  has  been  ob- 
tained in  this  way,  averaging  37%  copper  and 

accounting  for  about  40%  of  the  copper  in  the 

ore.  At  one  time  it  was  intended  to  erect  a 

Siemens- Halske  electrolytic  plant  for  leach- 

ing the  quartzite  ore  and  the  residue  of  the 

high-grade  carbonate  ore.  An  experimental 

plant  is  stated  to  have  worked  satisfactorily 

in  England,  but  for  various  reasons,  especially 

the  first  cost,  the  process  has  not  so  far  been 

adopted  at  the  mine.  Probably  also,  difficul- 
ties of  a  technical  character  were  encountered, 

for  instance  in  connection  with  the  anodes. 

In  reviewing  the  present  position  and  the 

possibilities  of  treatment  on  a  large  scale,  the 

item  of  fuel  stands  predominant.  Though  coal 

and  coke  are  available  from  Wankie,  the  cost 

of  carriage  by  railway  is  exorbitant.  The 

Government  railway  charges  the  compara- 
tively modest  price  of  one  penny  per  ton  per 

mile,  but  its  service  ends  at  the  Rhodesia 

Broken  Hill,  and  for  the  remaining  117  miles 

to  Bwana  M'Kubwa  the  Rhodesia- Katanga 
railway  charges  no  less  than  fourpence  per 

ton-mile.  This  railway  belongs  to  the  Tan- 

ganyika Concessions  group,  and  evidently  a 

jealousy  exists,  which  acts  to  benefit  the  Tan- 

ganyika Concessions  smelter  at  Lubumbashi 

to  the  practical  strangulation  of  the  rival  en- 
terprise. Coke  which  is  sold  at  30  shillings 

per  ton  at  Wankie  costs  £5  per  ton  at  Bwana 

M'Kubwa,  and  coal  very  nearly  as  much. 

Bearing  this  in  mind  it  is  not  safe  to  be  posi- 

tive in  making  recommendations  as  to  the 

future  metallurgical  policy  of  the  company. 

The  general  plan  would  be  to  erect  a  furnace 

to  treat  the  rich  oxidized  ore,  either  a  rever- 



256 THE    MINING    MAGAZINE 

beratory  or  a  blast-furnace.  The  blast-furnace 
would  be  more  economical  of  fuel,  but  would 

be  unsuitable  to  the  friable  ore.  On  the  other 

hand  the  reverberatory,  though  well  adapted 

to  the  physical  nature  of  the  ore,  would  in- 

volve a  prohibitive  expense  in  connection  with 

the  coal  required.     This  cost  would  be  sub- 

stantially reduced   if  the  reverberatory   fur- 

nace   was    constructed    on    the    regenerative 

principle,  as  at    Kyshtim.     We    understand 

that  the  triable  ore  may  prove  to  be  amenable 

to  the  sintering  process  and  that  with  the  object 

of  determining  this  point,  Mr.  Thomas  Hun- 

tington, a  member  of  the  board,  is  making  a 

personal  investigation  on  the  spot.   It  is  clear 

that  either  by  discreet  negotiation  with  those 

in  control  of  the  Rhodesia- Katanga  railway 

in  respect  of  the  freight  charges,  or  by  the 

devising  of  a  method  of  rendering  the  rich 

carbonate  ore  amenable  to  the  blast-furnace, 

it  would  be  possible  to  start  the  enterprise  on 

a  sound  basis.     In  the  old  days  in  Arizona 

practically  the  same  problem  had  to  be  faced. 

The  perfection  of  the  process  was  not  counted 

of  so  much  importance  as  the  extraction  of 

sufficient  metal  at  a  small  enough  cost  to  pay 

for  the  early  operations  and  provide  funds  for 

subsequent  improvements.     The  smelting  of 

oxidized  copper  ores  is  a  comparatively  un- 

satisfactory business,  because  a  large  propor- 

tion of  the  metal  is  lost  in  the  slag,  thus  com- 

paring unfavourably  with  the  smelting  of  sul- 

phides.    But  in  course  of  time,  when  the  sul- 

phide ores  come  to  the  fore,  it  is  possible  to 

re-smelt  these  old  slags  by  mixing  them  with 
the  regular  charge.    During  the  time  that  the 

furnace  was  being  built  for  the  treatment  of 

the  rich   carbonate  ore,  and  for  some  time 

after  it  came  into  service,  the  policy  would 

be  to  develop  the  sulphide  ore  and  gain  some 

mformation  as  to  its   persistence   in    depth. 

Concurrently, water-concentration  plant  should 

be  erected,  on  a  limited  scale  at  first,  to  test 

the  possibilities  as  regards  percentage  of  re- 

covery and  the  nature  of  the  concentrate.     It 

might  be  a  highly  advantageous  stroke  of 

business  to  follow  the  example  of  the  Tan- 

ganyika Concessions  and  build  a  railway  for 

the  purpose  of  reducing  the  cost  of  freight, 

and  the  opportunity  might  be  seized  of  co- 
operating with  the  farming  interests  in  the 

construction  of  the  proposed  continuation  of 

the  Lomagundi  railway  from  the  Eldorado 

mine  to  join  the  Rhodesian  railway  at  Kafue, 

and  even  to  construct  a  branch  of  this  new 

line  direct  to  the  mine  and  so  avoid  the  exac- 

tions of  the  Rhodesia- Katanga  railway. 

Cost  of  Producing  Gold. 

In  a  speech  delivered  before  the  Association 

of  Mechanical  Engineers,  at  Johannesburg,  it 

was  explained  by  Sir  Lionel  Phillips  what 

mineral  exploitation  meant  to  South  Africa. 

The  figures  quoted  by  him  were  impressive. 

Out  of  the  ̂ ^34,000,000  worth  of  exports  from 

South  Africa  during  the  first  half  of  the  cur- 

rent year,  not  less  than  ;^27, 000,000  repre- 
sented mineral  produce.  Speaking  of  the  gold 

mining  industry  of  the  Rand,  the  technical 

staffs  included  2500  men  receiving  ;^1,119,900 

per  annum  ;  21,300  white  workers  receiving 

;^6,747,000;  and  178,375  natives,  paid  53s.  3d. 

per  month,  or  £^5,690,000  per  annum.  Other 
costs,  including  recruiting,  in  connection  with 

natives  increased  that  item  by  ̂ 3,077,000 

more,  making' ;^8, 768, 000  paid  for  black 
labour.  Stores  absorbed  ;^9,754,000  and  taxes 

^1,648,000.  In  addition,  an  aggregate  sum 

of  iTl.OOO.OOO  is  spent  in  minor  expenses. 

Thus  only  ̂ 8,000,000  remained  for  dividends. 

Therefore,  out  of  the  total  annual  yield  of  gold, 

valued  at  ̂ "37,000,000,  about  ;^29,000,000 
went  to  "  the  sustenance  and  advancement  of 

the  country."  Sir  Lionel  added  that  "  it  was 
interesting  to  say  that  roughly  75  to  78%  of 

the  cost  of  producing  the  gold  was  expended 

in  the  act  of  producing  it."  But  the  remaining 
22  to  25%  is  also  a  necessary  expense  of  pro- 

duction. As  a  matter  of  fact,  the  so-called 

operating  cost  represents  only  from  60  to  65% 
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of  the  total,  or  real,  cost.     Directors  and  ad- 
ministrators of  South  African  mines,  not  to 

mention  shareholders,  will  always  be  radically 

wrong  in  their  economics  until  they  realize 

that  the  operation  of  mines  from  London  under 

the  system  of  joint-stock  finance  involves  a 

number  of  expenses,  all  of  which  are  as  essen- 

tial as  the  wages  to  workmen  or  the  money 

spent  on  timbering  underground.     Thus  we 

receive,   month   after   month,   a  semi-official 

statement  of  the  so-called  'profits'  earned  by 
the  mines  of  the  Rand  ;    this  is  based  on  a 

subtraction    of  the   operating   cost  from  the 

yield.  It  is  fundamentally  fallacious  and  mis- 

leading.    The  '  cost '  is  only  part  of  the  total 
expense  ;  it  excludes  taxes,  depreciation,  Lon- 

don expenses,  and  sundry  other  items  as  in- 
evitable as  the  salary  of  the  manager  or  the 

postage  on  correspondence ;  in  other  words, 

the  "act  of  producing"  gold  from  the  banket 
of  the  Rand  is  manifold,  as  well  as  complex ; 

it  involves  operations  in  London  as  well  as 

work  at  Johannesburg.   It  includes  the  salary 

of  Sir  Lionel  Phillips  just  as  much,  and  just 

as  properly,  as   that  of  the  shift-boss  in  the 

Simmer  &  Jack  mine. 

What  is  a  Professional  ? 

Not  long  ago  we  undertook  to  define  a  'pro- 

fession.' The  members  of  such  specialized 

occupations  are  often  described  as  '  profes- 
sional '  men,  and  the  use  of  the  adjective 

serves  to  link  the  member  of  a  '  profession ' 

with  a  *  professional.'  This  tends  to  confusion. 

The  adjective,  '  professional,'  and  the  noun,  a 

*  professional,'  connote  different  ideas.  Briefly, 
a  professional  is  a  person  who  earns  money 

from  an  occupation  in  which  another  engages 

for  pastime.  The  latter  is  called  an  amateur. 

They  occupy  themselves  in  similar  mental  or 

physical  activities,  but  one  does  it  for  pleasure, 

the  other  for  gain. 

The  member  of  a  profession  is  usually  a 

professional  in  the  sense  that  he  performs 

specified  work  for  payment,  but  the  profes- 

sional is  not  always  a  member  of  a  profession 

because  he   has    not  undergone    the    special 

education  implicit  in  the  idea  of  a  profession. 

Let  us  take  a  clergyman,  a  mining  engineer, 

and  a  golf  professional.      These  three  illus- 
trate the  differentiations  suggested.     The  first 

has  been  a  student  of  divinity,  and  has  under- 

gone a  special  preparation  for  his  work  as  a 

teacher  of  the  higher  ethics.   He  is  a  member 

of  one  of  the  learned  professions,  but  he  is  not 

a  professional,  because  he  is  assumed  not  to 

work  for  gain.     It  may  indeed  be  suggested 

that  the  hope  of  heaven  is  to  him  as  the  dream 

of  the  open  championship  to  the  professional 

golfer,  but  it  is  even  more  obvious  that  both 

are  likely  to  take  shorter  views  of  life  and  to 

work  well  in  the  hope  of  a  reward  less  ulti- 
mate.   On  the  other  hand,  the  mining  engineer 

is  in  touch  with  both  his  brethren,  for  he  has 

undergone  a  severe  mental  training  and  en- 

gaged himself  in  technical  work  for  the  sake, 

incidentally,  of  making  money.     Another  in- 
ference is  permissible.     The  clergyman  works 

on  deduction  from  principles ;  the  golfer  on 

induction  from  facts  ;  the  engmeer  uses  the 

one  method  of  ratiocination  to  check  the  other. 

In  other  words,  he    is    scientific,   while   his 

friends  are  respectively  theoretical  and  prac- 

tical. 
We  think  better  of  the  amateur  who  plays 

cricket  or  golf  well  than  of  the  professional. 

When  an  amateur  becomes  a  professional  he 

loses  caste  :  a  fact  indicated  amusingly  by  his 

loss  of  the  prefix  Mister.  Why  should  this 

be  ?  Because  we  do  not  like  our  games  to  be 

treated  as  remumerative  labour,  that  is,  as  a 

means  of  making  money.  To  Britons  especi- 

ally it  is  a  tradition — and  a  good  one  it  is — to 

take  games  joyously  and  to  draw  a  severe  line 

between  such  essentially  pleasurable  perform- 
ances and  the  labours  required  in  the  winning 

of  bread  and  butter.  On  the  other  hand,  it  is 

a  social  convention  to  deprecate  the  doing  of 

some  things  for  pleasure ;  for  example,  sing- 

ing and  painting.     We  have  a  higher  regard 
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for  the  professional  w  ho  is  a  singer  or  a  painter 

than  for  the  amateur  who  also  sings  and  paints. 

Why  ?  Because  art  is  taken  as  a  serious  pur- 

suit, as  one  worthy,  not  of  joyous  inconse- 

quence, but  of  sustained  purpose,  as  one  to 

which  a  man's  life,  and  not  his  idle  moments 
only,  should  be  consecrated.  We  even  resent 

the  idea  of  the  casual  performer  competing 

with  the  consistent  worker.  Further,  we 

think  more  of  the  professional  artist  than  of 

the  amateur,  not  only  because  of  the  devotion 

to  his  art  manifested  by  singleness  of  purpose, 

but  because  the  former  usually  performs  so 

much  the  better.  The  purpose  of  an  artist  is 

to  do  the  thing  well ;  the  purpose  of  the  ama- 
teur is  to  amuse  himself.  On  the  other  hand, 

in  golf  and  cricket,  the  first  purpose  is  to  gain 

healthful  exercise  and  mental  relaxation ;  there 

the  intensity  of  concentration  involved  in 

labour  is  out  of  place.  The  professional  in 

cricket  or  golf  is  as  much  out  of  focus  as  the 

amateur  in  art  or  engineering.  Life  is  en- 

riched by  differentiation  ;  work  when  work  is 

to  be  done ;  play  when  play-time  comes. 

Mine  Managers  as  Valuers. 

The  discussion  on  this  subject  has  proved 

interesting.  It  grew  out  of  a  suggestion  made 

by  Mr.  F,  E.  B.  Fripp  in  a  letter  that  was 

published  in  our  June  issue,  in  the  course  of 

which  it  was  implied  that  the  managers  of 

mines  were  not  among  those  best  qualified  to 

appraise  new  mineral  discoveries  or  prospects. 

On  this  Mr.  Morton  Webber  wrote  a  thought- 

ful article,  which  appeared  in  our  August  is- 

sue, together  with  a  valued  contribution  from 

Mr.  George  E.  Collins  on  the  kindred  topic  of 

*  Specialists.'  These  letters  all  hark  back  to 

one  written  by  Mr.  Stephen  J.  Lett  on  '  Scien- 

tific Prospecting,'  appearing  in  our  May  num- 
ber. Several  aspects  of  a  vital  technical 

problem  have  received  attention  in  the  course 

of  this  correspondence,  but,  for  the  moment, 

we  desire  to  concentrate  attention  upon  one  of 

them,  namely :  whether  the  manager  or  ad- 

ministrator of  mines  is  fitted  to  examine  and 

value  mines  in  a  preliminary  stage  of  develop- 

ment. Mr.  Fripp  says  that  he  is  not ;  because 

his  ordinary  duties  do  not  involve  the  qualities 

of  mind  required  for  appraising  prospects  :  he 

usually  lacks  the  special  geological  training 

requisite  for  such  work,  and  is  accustomed  to 

dealing  with  ore  reserves  that  are  proved 

rather  than  those  that  are  problematic.  This 

amounts  to  saying  that  he  has  not  the  scien- 

tific imagination  of  a  geologist,  nor  a  familiar- 

ity with  the  technology  of  ore  deposits.  With 

this  view  Mr.  Morton  Webber  concurs,  argu- 

ing that  "  the  exceptional  aptitude  as  an  oper- 
ator does  not  necessarily  imply  a  similar 

qualification  in  the  discernment  of  young  pro- 

perties possessing  the  ear-marks  of  important 

mines."  To  him  the  mine  manager  appears 

likely  to  "  err  on  the  side  of  conservatism," 
his  habit  of  depending  upon  an  assured  reserve 

of  ore  causing  him  to  fail  in  realizing  that 

"  the  most  speculatively  important  epoch  in 

the  life  of  a  mine  is  in  its  early  existence." 

He  is  apt  to  '  turn  down  '  a  promising  young 
mine  if  the  conditions  do  not  resemble  those 

with  which  he  has  become  familiar  in  the 

course  of  his  previous  experience.  To  such 

pleas  for  intense  specialization,  Mr.  George 

E.  Collins  demurs.  He  asks  :  "  Is  it  not  the 
fact  that  the  very  concentration  of  interest 

and  experience  which  create  the  value  of  a 

specialist  tend  to  make  him  take  a  dangerously 

narrow  view  ?  "  He  argues  that  the  general 
practitioner  is  best  fitted  for  the  appraisal  of 

mines,  not  the  specialist,  and  that  when  a  need 

for  the  latter  exists,  that  need  will  be  recog- 

nized by  the  general  practitioner,  who  is  also 

best  able  to  make  a  selection  of  the  particular 

specialist  qualified  for  particular  conditions. 

Finally,  in  this  issue,  we  publish  a  letter  from 

the  type  of  man  to  whom  the  subject  is  of 

most  vital  interest,  namely,  the  mine-owner. 

Mr.  Richard  Willis,  the  representative  of  those 

who  foot  the  bills  alike  of  managers  and 

specialists,  points  to  the  salient  fact  that  ex- 
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pert  advice  is  costly.  He  expresses  his 

chagrin  at  finding  that  a  short  inspection 

should  entail  an  expenditure  equivalent  to 

more  than  two  months  pay-roll  on  the  mine  in 

question.  This  obstacle  to  the  obtaining  of 

professional  advice  is  one  that  confronts  all 

of  us.  The  professional  man  charges  for  his 

time  and  trouble  in  performing  a  given  task 

and  he  charges  sevenfold  more  for  knowing 

how  to  do  it ;  in  other  words,  like  Whistler 

and  his  nocturne,  he  expects  payment  for 

"  the  knowledge  of  a  lifetime."  If  the  "  mine- 

valuer  of  well  known  reputation  "  who  happen- 
ed to  be  in  the  neighbourhood  had  been  able 

to  help  out '  our  correspondent,  it  is  certain 
that  his  advice  would  have  been  worth  more 

than  two  pay-rolls  on  a  small  mine  on  its  way 
to  becoming  a  big  one  ;  we  think  that  Mr. 

Willis  can  complain  not  so  much  at  the  fee  as 

the  entire  uncertainty  as  to  whether  he  would 

have  got  an  equivalent  in  advice.  The  ap- 

praisal of  young  mines  is  a  task  that  tests  the 

acumen  of  the  very  best.  Whether  the  mine 

manager  is  best  fitted  for  it,  or  the  mining 

geologist,  or  the  consulting  engineer,  is  a 

question  not  lightly  to  be  answered.  Indeed, 

we  are  disinclined  to  accept  any  one  of  these 

sub-divisions  of  the  mining  expert  as  pre- 

eminently equipped  for  the  task.  Among  the 

most  successful  seers  in  this  field  of  prophecy 

we  remember  keenly  observant  geologists, 

clever  engineers  of  the  nomadic  kind,  solid 

mine  managers,  and  mining  men  of  an  in- 

definite type,  lacking  technology  but  saturated 

with  experience  both  above  and  under  ground. 

We  agree  that  mine  managers,  as  such,  are 

not  particularly  qualified  to  appraise  young 

prospects,  although  we  hold  that  a  man  who 

has  not  been  a  manager  of  a  mine  during  some 

stage  of  his  career  is  apt  to  be  an  unsafe  valuer 

of  developed  mines.  Technical  men  trained 

in  mining  geology  are  apt  to  be  keenly  ob- 

servant of  some  of  the  evidence  aiding  a 

correct  diagnosis,  but  they  may  overlook  non- 

geological  points,  such  as  refractoriness  of  ore 

and  purely  economic  conditions.  Of  course, 

if  they  have  had  a  wide  experience  in  apprais- 

ing mines  and  mining  districts,  supplemented 

haply  by  an  apprenticeship  in  underground 

work,  they  will  not  overlook  such  essential 

points.  Hence  the  best  of  them  are  well 

qualified  for  this  special  duty.  Mining  engi- 

neers nowadays  are  versed  in  the  theory  of 

ore  deposits  and  they  travel  so  widely  that 

most  of  them  are  well  informed  concerning 

the  geologic  conditions  favourable  to  the  de- 

velopment of  a  successful  enterprise.  They 

know  the  ear-marks  of  a  good  mine  when  they 

see  them,  and  they  can  detect  the  signs  of 

weakness  in  those  never  destined  to  advance 

beyond  a  promising  infancy  of  development. 

This  is  true  of  another  type  of  man,  always 

rare,  and  rarer  now  than  formerly,  namely, 

the  observant  and  intelligent  miner,  of  the 

shift-boss  and  foreman  class.  He  has  worked 

in  mines  at  various  stages  of  their  develop- 

ment, he  has  seen  many  districts,  he  has  read 

the  technical  press,  and  he  has  discussed  the 

points  at  issue  with  engineers  and  other  men 
better  educated  than  himself  but  not  better 

endowed  with  the  knowledge  essential  to  the 

appraisal  of  a  prospect.  He  is  like  the  ex- 

perienced nurse,  who  lacks  the  science  of  the 

doctor  and  the  acumen  of  the  surgeon,  but  by 

familiarity  with  the  symptoms  exhibited  by 

infants  and  by  absorption  of  medical  lore  from 

attending  physicians,  has,  by  aid  of  a  keenly 

sympathetic  understanding,  developed  a  rare 

perception  of  the  inherent  probabilities  of  a 

given  case.  On  the  whole,  therefore,  we  are 

not  inclined  to  accord  to  any  one  kind  of 

specialist  the  monopoly  of  a  rare  talent ;  it  is 

one  of  those  judicial  instincts  for  which  no 

particular  training  can  find  a  substitute  ;  it  in- 

volves not  only  observation  and  knowledge, 

but  foresight,  a  gift  neither  inherited  nor  ac- 

quired, a  faculty  that  may  be  cultivated  by 

scientific  education,  by  travel,  and  by  experi- 

ence, but  in  the  last  resort  is  so  largely  indi- 

vidual as  to  be  beyond  classification. 
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The  Association. — Subscriptions  to  mem- 

bership continue  to  arrive,  over  100  being  now 

enrolled,  without  general  solicitation.  A  card- 

index  of  old  students  is  being  prepared.  It  is 

urgently  desired  that  not  only  will  all  R.S.M. 

men  become  members  in  advance  of  personal 

request  by  circular,  but  that  they  will  transmit 

to  the  Hon.  Secretary  the  names  and  addresses 

of  their  comrades  at  the  School.     When  a 

mining  regions.  Among  the  engineers  in  the 

City  are  several  both  able  and  willing  to  co- 

operate in  bringing  the  realities  of  mining  be- 
fore those  preparing  themselves  for  a  similar 

career.  Moreover,  it  might  prove  useful  if 

some  of  the  financial  managers  could  give  the 

students  some  idea  of  the  relation  of  capital  to 

technology,  impressing  the  budding  engineers 

with  the  important  fact  that  the  ultimate  pur- 

fairly  complete  register  has  been  prepared,  it  pose  of  the  arts  of  mining  and  metallurgy  is 

is  the  intention  to  circularize  the  old  students,  to  make  money  out  of  holes  in  the  ground, 

but  not  till  then.     The  list  formerly  available  Such    exchanges   of    ideas    and    information 

was  most  defective,  in  that  it  included  not  only  would  tend  to  increase  the  City's  interest  in 
the  names  of  deceased  persons  but  also  those  the  School  of  Mines,  and,  at  the  same  time, 

who  were  merely  guests  of  R.S.M.  men  at  the  forge  a  link  of  sympathy  between  youth  and 

annual  dinners.    Any  suggestions  or  criticisms  maturity,  stimulating  to  both.    The  Students' 
conducive  to  the  usefulness  of  the  Association  Union  building,  opposite  the  Royal  School  of 

will  be  welcomed  by  the  executive  committee.  Mines,  might  furnish  a  suitable  lecture-room 

Lectures  in  the  City. — The  enterprise  of  for  the  one  performance,   while  the  Mining 

the  Sir  John  Cass  Institute  in  arranging  for  and   Metallurgical  Club    would,  we    believe, 

lectures  on  mining  and  metallurgical  subjects  judging  from  previous  courtesies  of  the  com- 

was  much  appreciated  by  members  of  the  pro- 
fession in  the  City.     Many  of  them  found  it 

convenient  to  attend  dissertations  given  at  the 

close  of  office-hours.     This  experience  sug- 

gests the  idea  that  the  professors  at  the  Royal 

School  of  Mines  might  arrange  to  invade  the 

City  occasionally  for  the   purpose  of  giving 

lectures  on  special  subjects  such   as  are  of 

more  immediate  interest  to  practitioners  and 

to  business  men.  The  technique  of  the  petro- 
leum industry,  the  geologic  search    for    the 

precious  metals,  and  the  sanitation  of  mines 

may  be   instanced  as  topics  on  which  they 

would  receive  eager  attention.      If  members 

of  the  teaching    staff  at   South    Kensington 

would  contribute  to  the  enlightenment  of  the 

City,  It  could  be  arranged  to  return  the  com. 

mittee  of  the  Club,  afford  the  facilities  re- 

quired for  a  tea-time  lecture  in  the  City.  This 

is  the  sort  of  thing  that  the  R.S.M.  Associa- 

tion might  take  in  hand. 

Junior  Staff. — The  recent  changes  in  the 

demonstrators  and  assistant  instructors  at  the 

Royal  School  of  Mines  has  created  a  good  deal 

of  feeling,  part  of  which  is  due  to  antagonistic 

opinions  on  the  propriety  of  coaching.  The 

prevalence  of  the  latter  has  grown  in  conse- 
quence of  the  fact  that  the  number  of  students 

has  increased  without  a  proportionate  increase 

in  the  teaching  staff.  Undoubtedly  the  effici- 

ency of  instruction  depends  largely  upon  cap- 

able juniors,  stimulated  by  a  professor  of  strong 

personality.  The  choice  of  able  men  as  pro- 
fessors will  not  suffice  if  their  efforts  are  not 

pliment  by  persuading  some  of  our  engineers  seconded  by  the  junior  staff.  To  accomplish 

and  other  practitioners  to  visit  the  School  of  this,  it  is  imperative  that  the  instructors  should 

Mines  and  give  the  students  an  occasiona  be  paid  in  proportion  to  their  usefulness,  not 

page  from  an  experience  gathered   in  many      as  if  they  rated  with  junior  clerks  in  the  City. 
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SPECIAL  CORRESPONDENCE 

News  from   our  own  Correspondents  at  the  principal  mining  centres. 

NEW  YORK 

American    Smelting. —  In    spite   of   the 
constant  trouble  in  Mexico,  where  many  of  its 
plants  are  situated,  the  American  Smelting  & 
Refining    Co.   made    a   satisfactory   showing 
during  the  first  six  months  of  1913.     Durmg 
1912  the  net  income  of  the  A.  S.  &  R.  Co.  and 
the  American  Smelters  Securities  Co.,  which 
are  so  closely  affiliated  that  the  accounts  of 
the  two  companies  are  presented  jointly,  was 
$11,079,676.      The  gross  income  for  the  first 
half  of  this  year  was  nearly  $1,000,000  less 

than  for  the  same  period  of  1912,  but  the  allow- 
ance for  depreciation  was  less  than  one-half  of 

the  allowance  in  1912,  making  the  net  income 
only  $320,000  less  than  in  the  first  half  of 

1912  ;  corresponding  to  4'12%  on  the  common 
stock  for  the  year  as  compared  to  476%  in 
1912.  The  earnings  for  the  second  half  of  last 
year  were  unusually  large,  bringing  the  net 

earnings  for  the  year  up  to  lli%  on  the  com- 
mon stock.     If  copper  stays  at  or  near  17  c. 

and  lead  continues  to  rise  the  company  will 
probably    show    increased    earnings    for    the 
second  half  of  this  year.     This  company  has 
a  great  number  of  subsidiaries.     It  owns  half 
of  the  common  stock  of  the  American  Smelters 
Securities  Co.,  the  other  half  being  held  by 

the  Guggenheim  Exploration  Co.  The  Ameri- 
can Smelters  Securities  Co.  owns  the  control 

of  the  Federal  Mining  &  Smelting  Co.  ;  and 
thereby  hangs  a  tale.     Some  years  ago  the 

lead  ores  of  the  Coeur  d'Alene  district  of  Idaho, 
where  the  Federal's  mines  are  situated,  went 
either  to  the  smelter  at  East  Helena,  Montana, 
or  to  that  at  Tacoma,  Washington.  The  latter 
is  owned  by  the  Smelters  Securities  Co.,  and 
the  former  by  the  American  Smelting  &  Re- 

fining Co.      Under  the  circumstances  it  was 

but  natural  that  there  was  no  '  destructive ' 
competition  for  the  ore  output  of  the  district, 
and  the  management  of  the  Federal  was  glad 
to   make   a  contract,   extending  over  a  long 
period,  with  the  East  Helena  smelter  on  what 
were  regarded  as  favourable  terms.  The  min- 

ing world  is  one  of  quick  changes,  and  not  long 
after  the  Tacoma  plant  was  converted  from  a 

lead  into  a  copper  smelter,  the  supply  of  cop- 
per ore  from  Alaska  and  the  countries  on  the 

Pacific    increased    greatly.      Meanwhile    the 
International   Smelting  &    Refining   Co.   had 

built  a  copper-smelting  plant  at  Tooele,  near 

Salt  Lake  City,  Utah.  To  everyone's  surprise 
the  expected  supply  of  copper  ore  failed  to 
materialize,  and  the  plant  has  never  operated 
at  above  half  its  capacity.  The  management 

thought  to  '  hedge  the  bet '  by  building  a  lead 
blast-furnace.  This  was  done  and  the  supply 
of  lead  ore  was  so  surprisingly  large  and  the 

profits  so  gratifying  that  more  lead  furnaces 
were  built,  and  finally  a  lead  refinery  was 
constructed  near  Chicago.  With  a  vigorous 

rival  bidding  for  ores  in  the  Coeur  d'Alene 
region  prices  for  ore  rose,  smelting  charges 
went  down,  and  the  independent  miner  waxed 
prosperous.  The  Federal  company  continued 
at  its  old  rate,  which  did  not  disturb  the 
management,  since  it  did  not  greatly  matter 
whether  profits  accrued  to  the  A.  S.  &  R.  Co. 

directly,  or  through  a  circuitous  course  as  divi- 
dends on  the  Federal  and  Smelters  Securities 

shares.  The  minority  shareholders  in  the 
Federal  company  felt  quite  differently  about 
the  matter,  and,  under  the  leadership  of  Sydney 
Norman,  have  been  endeavouring  to  void  the 
contract  between  the  Federal  and  the  Smelt- 

ing company.  So  far  they  have  had  but  little 
success. 

The  strike  of  the  Lake  Superior  Copper 

miners  makes  but  slow  progress  toward  settle- 
ment. The  managers  have  rejected  two  arbi- 
tration proposals  made  by  the  Department  of 

Labour  of  the  United  States  government,  on 
the  ground  that  they  can  have  no  dealings  with 
the  Western  Federation  of  Miners,  which  re- 

presents only  a  small  number  of  the  employees; 
that  the  more  important  companies  are  all 
operating,  the  Calumet  &  Hecla  having  80  to 
85%  of  a  full  force  at  work  ;  that  the  Western 
Federation  of  Miners  is  only  an  obstacle  to 
adjustment,  and  that  no  grievances  have  been 
presented  by  the  miners.  The  companies 
seem  favourably  disposed  toward  granting  the 

8-hour  day,  but  declare  that  a  minimum  wage- 
scale  is  impracticable  under  local  conditions. 

Meanwhile  Judge  O'Brien  of  the  County 
Court  has  issued  an  injunction  restraining  the 
members  and  officials  of  the  Western  Federa- 

tion from  molesting  or  disturbing  the  em- 
ployees of  the  mining  companies.  It  is  prac- 

tically certain  that  the  Western  Federation 
will  under  no  circumstances  be  recognized  and 
that  the  strike  is  practically  ended.  But  it 
will  be  some  time  before  the  labour  supply  of 
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the  district  gets  back  to  its  former  basis  and 

the  output  of  the  companies  will  be  below 
normal  for  several  months.  It  is  fortunate 
for  the  Lake  operators  that  the  strike  has  not 
interfered  more  seriously  with  the  production. 
When  the  strike  was  called  nearly  half  the 

stock  of  copper  in  this  country  consisted  of 

Lake  copper,  which  commands  a  higher  price 

than  electrolytic  on  account  of  its  fancied 

superiority.  Users  of  Lake  copper  have  not 
been  obliged  to  fall  back  on  electrolytic  to  any 

great  extent  and  have  not  convinced  them- 

selves, therefore,  of  the  fact  that  for  prac- 
tically all  purposes  electrolytic  copper  of  the 

present  standard  of  fineness  is  as  good  as  the 

more  expensive  Lake  brand. 
The  Mexican  situation  does  not  seem  to 

clarify  any  better  than  a  solution  full  of  col- 
loids. Just  as  the  public  in  this  country  was 

coming  to  believe  that  Huerta  was  showing  a 

good  control  in  Mexico  City,  he  had  a  sharp 

clash  with  the  Mexican  parliament  over  the  ap- 

pointment to  his  cabinet  of  Sr.  Urrutia,  a 

Catholic,  and  was  worsted.  Elections  are  an- 
nounced for  next  month.  The  impression  is 

general  that  Felix  Diaz  is  the  most  promising 
candidate,  but  he  seems  to  be  lacking  in  energy 
and  effectiveness.  Sr.  Gamboa  has  resigned 

from  the  cabinet  in  order  to  accept  the  nomin- 
ation of  the  Catholic  party,  and  seems  to  be  a 

strong  candidate.  Meanwhile  Huerta  is  mak- 
ing arrangements  for  a  commission  to  settle 

the  claims  of  foreigners  for  damage  during  the 

revolution.  It  is  proposed  that  this  be  inter- 
national in  character,  but  with  a  majority  of 

Mexican  members.  It  is  estimated  that  the 
railroads  alone  have  suffered  a  property  loss 
of  over  $100,000,000  in  the  past  3  years,  and 
the  National  Railways  of  Mexico  will  require 
the  expenditure  of  over  $75,000,000  to  put  it 
into  normal  condition  again.  UPon  some  di- 

visions it  will  be  necessary  to  re-build  the  road 
from  road-bed  up.  More  than  6000  miles  of 
line  are  in  unsatisfactory  shape ;  bridges, 

water-tanks,  stations,  and  shops  have  been  re- 
duced to  ashes.  The  only  satisfactory  part  of 

the  railway  is  that  outside  of  Mexico,  and  it 
is  reported  that  efforts  are  being  made  to  sell 
this.  Newspaper  estimates  of  the  American 

claims  are  placed  at  §10,000,000,  while  Euro- 
pean claims  are  said  to  aggregate  a  larger  sum. 

Much  of  the  loss  sustained  by  foreigners  can- 
not be  made  the  basis  of  a  valid  claim,  for  it 

is  a  recognized  principle  of  international  law 
that  a  government  cannot  be  held  responsible 
for  losses  caused  by  those  of  its  nationals  over 
which  It  has  no  contrr)!.  So  that  many  of  the 
companies  that  have  sustained  losses  will  have 

to  be  prepared  to  swallow  them.  In  the  midst 
of  these  alarms  the  El  Favor  mill  is  adding  15 

stamps, two  tube-mills,  and  corresponding  con- 
centrationandcyanide  equipment  to  its  present 
20-stamp  mill.  The  new  equipment  will  be 
used  only  for  the  Mololoa  ore.  The  old  mill 
will  run  exclusively  on  El  Favor  ore,  of  which 
150,000  tons  has  been  blocked  out  in  the  mine. 
A  new  process  has  been  worked  out  to  treat 
the  El  Favor  ore,  which  has  a  high  manganese 
content,  and  is  said  to  have  given  good  results 

in  laboratory  tests.  The  importance  of  man- 
ganese in  ores  is  apparently  only  just  coming 

to  be  recognized.  W.  H.  Emmons  has  studied 

its  importance  in  ore  deposits  and  a  host  of  in- 
vestigators have  worked  over  the  problem  of 

the  cyanidation  of  silver  ores  containing  man- 

ganese. 
MELBOURNE. 

Prospecting. — The  fates  have  not  fought 
in  the  cause  of  mining  during  the  past  month. 
All  round  the  industry  shows  the  sign  of  wear 

and  tear,  and  of  weariness  over  labour  dis- 
content. What  Australia  needs  more  than 

ever  before  is  a  revival  of  the  old  prospecting 

spirit  that  in  the  past  sent  men  into  the  re- 
cesses of  the  country  to  search  for  an  Eldorado. 

The  one  obstacle  to  anything  of  this  kind  is 
the  pauperizing  of  the  working  classes  by  our 

legislators.  Neither  State  nor  Federal  poli- 
tician is  exempt  from  blame  in  this  connec- 
tion. A  change  cannot  be  expected  until  the 

community  has  been  faced  with  one  of  our 
old-time  drought  experiences.  Then  nature 
will  compel  resort  to  individual  effort  instead 
of  State  benefaction.  No  reason  exists  why 
history  should  not  repeat  itself  in  that  respect. 
Hard  times  drove  the  pioneers  to  Silverton 
and  thence  to  Broken  Hill.  Still  worse  times 
led  to  the  prospecting  done  ten  years  later  by 
the  men  who  found  Coolgardie.  Australia  has 
a  huge  extent  of  unprospected  territory,  but  of 
course  the  country  is  so  inhospitable  that  only 
men  prepared  to  face  great  hazards  and  trained 
to  live  in  the  back  country  are  qualified  to  do 
the  pioneering.  Once  upon  a  time  capital 
would  have  been  forthcoming  for  prospectors 
of  this  type  but  both  men  and  money  are 
lacking  at  the  moment.  The  reason  for  this 
condition  of  affairs  has  already  been  stated, 

but  the  desire  to  get  rich  for  one-self  is  latent 
in  the  miner  and  the  announcement  of  a  new 

find  in  any  part  of  Australia  together  with  a 
taste  of  hard  times  would  soon  send  the  pros- 

pector way- back  as  of  old. 
Kamunting.— It  is  the  lack  of  inducement 

in  Australia  that  has  led  a  small  band  of  Sydney 
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and  Melbourne  people  to  send  to  the  Federated 
Malay  States  a  properly  equipped  party  of 
prospectors  to  secure  for  them  areas  of  alluvial 

tin-bearing  ground.  The  pioneer  in  the  matter 
was  W.  H.  Pratten  of  Sydney  and  with  him 
stood  the  brothers  Freeman,  one  a  mining 
engineer  well  known  in  Western  Australia  and 
the  other  a  solicitor.  They  first  picked  on  land 
at  Kamunting  but  preliminary  boring  done  by 
one  of  their  prospectors,  Horton,  was  at  first 
so  disappointing  that  when  a  representative 
of  British  capital  offered  to  buy  into  the  claim, 
for  which  a  solid  price  had  been  given,  he  was 

in  Sydney  at  a  time  when  times  are  dull  and 
capital  scarce.  This  venture  makes  the  seventh 

company  promoted  in  Australia  to  work  allu- 
vial tin  in  Malaya.  In  the  case  of  the  Tongkah 

Compound  and  the  Tongkah  Harbour  the  re- 
turns have  far  exceeded  expectations.  Austra- 
lians therefore  have  been  stimulated  to  go  into 

the  country  on  a  still  larger  scale  and  if  the 
two  recently  floated  companies  do  well  then 
prospecting  will  be  even  more  vigorously 
pushed  ahead  by  capitalists  here. 

Broken  Hill. — The  fall  in  the  price  of  lead 
and  zinc   during  the   past  half  year  was  not 

A  FORE-HEARTH  FOR  SEPARATING   COPPER  AND  MATTE. 

gladly  admitted.  Systematic  boring  revealed 
that  the  ground  averaged  about  1  lb.  of  tin  ox- 

ide per  cubic  yard.  So  London  took  a  lease  and 

floated  it,  giving  the  Austral-Malay  Company 
(the  Sydney  company)  20,000  shares  and  a 
small  cash  consideration.  The  adjoining  area 
has  been  now  floated  into  a  company  with  a 

capital  of  ̂ '150,000,  of  which  ;^130,000  has been  issued.  The  working  capital  is  ̂ 50,000 
and  it  is  intended  to  put  two  tip-top  Australian- 
built  dredges  on  the  new  area.  The  pros- 

pectus issued  is  a  model  of  its  kind,  and 
whether  work  with  the  dredges  furnishes  the 
tin  expected  or  not,  it  is  rarely  that  a  set  of 
men  have  been  seen  checking  and  counter- 

checking  one  another's  work  as  has  been  done 
by  this  little  Australian  group.  The  whole  of 
the  cards  have  been  put  on  the  table,  with  the 
result  that  the  issue  of  the  shares  was  rushed 

overlooked  by  investors  in  the  mines  of  the 
Barrier,  but  they  were  altogether  unprepared 

for  the  results  shown  by  the  Broken  Hill  Pro- 
prietary, the  North  Broken  Hill,  and  the  South 

Broken  Hill  companies  in  their  half-yearly  ac- 
counts recently  issued.  The  South  company 

made  the  worst  showing,  for  its  profit  fell  from 
;^2 17,000  to  ;^119,000.  The  decrease  in  the 
case  of  the  North  company  was  relatively 
small,  but  in  the  case  of  the  Proprietary  it  was 
about  ;^40,000.  The  latter  company  with  its 
large  register  kept  its  quarterly  dividend  down 
to  the  reduced  rate  of  Is.  per  share  but  the 
two  other  companies  each  paid  their  former 
rate — 6s.  per  share  by  the  South  on  200,000 
shares  and  2s.  per  share  on  600,000  shares  by 
the  North.  Such  a  reduction  in  profits  can 
only  be  ascribed  to  higher  costs,  a  fall  in  the 
price  of  metals,  or  the  lower  grade  of  the  ore. 
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As  a  matter  of  fact  the  grade  of  the  ore  treat- 
ed was  as  good  if  not  a  shade  better  than  that 

handled  during  the  previous  term,  but  the  fall 
in  the  price  of  metals  and  the  increased  costs 
offset  everything  else.  Still  no  one  can  feel 

much  sympathy  with  the  majority  of  the  com- 
panies at  Broken  Hill,  even  should  costs  go 

up.  The  directors  of  most  of  the  companies 
have  been  pusillanimous  in  the  extreme  when 

dealing  with  the  wage  question.  Only  the  re- 
cent speech  of  F.  A.  Govett.  of  the  Zinc  Cor- 

poration meeting,  showed  that  there  existed 
some  trace  of  backbone.  At  the  South  mine 
in  the  December  term  of  1911,  the  cost  was 
16s.  6d.  per  ton,  made  up  as  follows:  mining 

In  Western  Australia  mining  remains 
dull.  The  failure  of  the  Associated  Northern 
at  Ora  Banda,  to  achieve  flattering  results  with 
its  Victorious  mine  has  shattered  a  good  many 

hopes  respecting  that  locality.  At  Kalgoorlie 
the  best  news  at  the  moment  comes  from  the 
Chaffers  mine,  which  on  its  bottom  level  has 
been  getting  ore  of  high  grade.  Late  work  at 
the  Great  Boulder  and  the  Golden  Horse-Shoe 
so  far  has  not  added  to  reserves,  and  in  none 
of  the  older  mines  on  the  Golden  mile  is  there 

any  other  tale  than  that  with  depth  there  comes 
an  impoverishment  of  the  ore.  Still  what 
wonderful  producers  have  been  some  of  the 
Western  Australian  giants,  as  is  shown  by  the 
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lis.  9*8d., development  Is.  2'9d., concentration 
3s.  5'3d.,  while  for  the  last  half-year  the  cost 
was  22s.  7'5d.  per  ton,  as  follows  :  mining 
14s.  9*5d.,  development  3s.  8'4d.,  and  concen- 

tration 4s.  r6d.  Of  course,  the  company  was 

affected  last  half-year  by  the  holding  up  of  the 
Silverton  tramway  for  three  weeks,  but  even 
in  the  December  term  the  cost  amounted  to 

19s.  3'2d.  per  ton.  The  managing  director 
(F.  C.  Howard)  does  not  hold  out  the  hope  of 
much  of  a  reduction  in  cost,  so  should  there 
be  any  fall  in  the  price  of  lead  without  much 
of  an  uplift  in  zinc,  it  is  well  that  shareholders 
of  Barrier  companies  should  realize  that  there 
will  have  to  be  a  cut  in  dividends  ;  unless  the 
selective  flotation  process  helps  them  out. 
That  process  is  now  almost  entirely  in  the 
hands  of  the  Minerals  Separation  and  the 

Amalgamated  Zinc  (De  Bavay's)  companies, 
which  can  be  relied  to  exploit  it  to  the  best 

purpose. 

following  table  of  outputs  to  the  end  of  July 
last: 
Name  Tons       Revenue   Dividends i  £ 

Great  Boulder    2.334,239  8.723,619  4,088,050 
Ivanhoe    2.745.587  7,433.412  3.153.750 
Golden  Horse-Shoe    3.268.729  8.759.S65  3,075,000 
Oroya-Links      1.505.567  5,411.236  2,157.241 
Great  FinRall     1,830.641  4.673.859  1.746.875 
Lake  View  &  Star       1.907,263  5.048.979  1.503.000 
Boulder  Perseverance    2.331.120  5.572.767  1.461.116 
KaUurli    1.209.435  3.348.943  1.348.500 
SonsofGwalia     1.952.424  3.830.245  932.362 
Associated  Northern           364,830  1,724,984  708,750 
Associated        1.430.692  2.386,031  703,833 
South  Kal«urli  Consols       1.516.873  2.35H.039  254.113 
Black  Kanxe            166,619  624,229  232,843 
Weslralia  Mt.  Morgans         597,641  1.293.500  226.822 

Queensland. — The  very  latest  is  that  the 
Mount  0.\ide  mine  has  been  taken  over  by  a 

big  London  group.  The  property  is  situated 
in  the  far  northwest  of  Queensland,  about  150 

miles  from  Cloncurry  and  about  an  equal  dis- 
tance from  the  gulf  of  Carpentaria.  Gerald 

Williams,  the  t\-Timcs  correspondent,  has 
been  in  charge  of  operations,  and  he  reports 
that  down  to  300  ft.  there  is  developed  in  the 
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mines  50,000  tons  of  24%  ore,  chiefly  copper 
glance,  and  60,000  tons  of  10%  ore,  with  a 

quantity  of  lower-grade  material.  In  the  first 
instance  the  mine  was  owned  by  one  Henry, 

a  pastoralist,  who  sold  it  for  ̂ 100,000 — 
^70,000  cash  and  ;^30,000  of  debentures— to 
a  Sydney  group.  This  in  time  placed  it  under 
offer  to  London  financiers,  comprising,  so  it  is 
understood,  some  of  the  ConsoHdated  Gold 
Fields  folk.  Their  option  was  up  on  July  31 
and  it  was  not  till  the  last  moment  that  the 

Sydney  group  knew  that  no  deal  was  to  be 
made.  As  some  financial  obligations  had  been 
incurred  by  a  central  figure  in  the  group  in 
connection  with  the  company  the  power  exist- 

ed with  certain  people  in  London  to  impose 
pressure.  The  result  was  that,  despite  negoti- 

ations with  Melbourne  people,  London  ulti- 
mately secured  the  mine  on  easier  terms  than 

originally.  Still  it  nearly  lost  it.  The  only 
other  piece  of  news  is  that  the  Mount  Cuthbert 
mine,  mid-way  to  Mount  Oxide  from  Clon- 
curry,  has  got  all  the  capital  it  wants  from  its 
supporters.  These  have  been  determined  to 
keep  London  influences  out  of  the  company, 
and  so  a  purely  Australian  controlled  property 
now  will  be  alongside  the  Mount  Elliott,  the 
Hampden,  and  the  Mount  Oxide.  W.  H. 
Corbould,  of  the  Mount  Elliott  staff,  however, 
is  consulting  engineer. 

SAN   FRANCISCO. 

Panama  Canal. — Water  is  to  be  admitted 
into  the  Culebra  cut  on  October  5  and  there- 

after excavation  will  be  entirely  by  means  of 
dredges.  On  August  1  less  than  1,000,000 
cubic  yards  remained  to  be  excavated  from 
the  canal  prism  proper  and  between  then  and 

September  15,  when  steam-shovel  work  ceased, 
about  one-third  of  this  was  expected  to  be  ac- 

complished. After  the  steam-shovels  stopped 
work,  20  days  were  allowed  for  removing 
equipment  from  the  cut  and  for  drilling  and 
blasting  the  bottom  before  the  water  was  ad- 

mitted and  the  dredges  set  to  work.  Consider- 
ing the  fact  that  36  miles  of  track  had  to  be 

torn  up  and  650,000  cu.  yd.  of  material  drilled 
and  blasted,  the  time  was  not  too  long.  Final 
admission  of  the  water  was  to  be  accomplished 
by  blowing  up  the  Gamboa  dike,  which  was 
built  in  1908  to  protect  the  cut  from  inunda- 

tion by  freshets  from  the  Chagres  river.  Prior 
to  destroying  the  dike,  water  will  be  pumped 
into  ihe  cut  through  four  26-in.  pipes  now 
used  for  drainage.  This  is  to  afford  a  cushion 
behind  the  dike.  It  would  have  required  17 
days  to  fill  the  cut  by  pumping  alone.  Dredges 
will  be  kept  in  the  cut  for  some  time,  not  only 

to  remove  the  material  from  the  bottom  but 
to  care  for  the  influx  from  the  slides  at  the 

side.  In  addition  four  steam-shovels,  two  on 
each  side,  will  be  kept  busy  at  upper  levels 

'  lightening  the  load '  as  a  precaution  against 
other  possible  slides.  These  slides,  be  it 
noted,  have  caused  more  anxiety  abroad  than 
at  home.  In  fact,  they  have  cheapened  the 
work  of  widening  the  prism.  While  it  is  now 
recognized,  as  was  urged  at  first  by  some  of 
the  engineers,  that  it  would  have  been  better 
to  take  off  the  load  in  the  beginning,  it  was  no 
great  mistake  in  design  that  was  made  when 
one  allows  for  the  prevailing  state  of  ignorance 
regarding  stable  slopes  in  tropical  countries, 
when  the  digging  began.  Certainly  few  would 

have  anticipated  earth  moving  on  a  10°  slope  ; 
and  yet  that  has  occurred  along  the  Canal. 

Fortunately  it  moves  into  a  position  for  favour- 
able attack  and  the  extra  expense  has  not  been 

serious.  The  Culebra  cut  has  been  consider- 
ed the  largest  single  piece  of  work  on  the 

Panama  Canal,  and  admission  of  water  to  it 
brings  a  realizing  sense  of  how  nearly  that 
great  work  is  done. 

Anticipations  of  the  profits  that  are  to 
flow  from  completion  of  the  Canal  have  been 
widespread.  It  will  not  be  long  now  before 
some  measure  of  them  can  be  made.  Prob- 

ably it  will  be  found  that  the  profits  accrue 
slowly  and  already  it  is  becoming  evident  that 
they  have  been  unduly  anticipated.  Here  in 
California  there  has  been  wide  expectation  of 
an  increase  in  population,  particularly  of  a 
much  needed  influx  of  agricultural  labour. 
With  that  in  view  large  tracts  of  land  have 

been  divided  and  placed  on  the  market,  Cali- 
fornia thus  joining  the  other  Western  states 

in  a  land  boom.  There  are  signs  that  this  has 
gone  beyond  the  safe  point ;  that  prices  have 
been  put  beyond  the  level  at  which  a  producer 
can  buy  and  yet  make  a  profit.  In  fact  the 
land  market  is  now  stagnant,  or  worse  than 

that.  Of  interest  to  mining  men  in  this  con- 
nection is  the  fact  that  the  work  of  the  Nato- 

mas  Consolidated  has  thereby  received  a 
check.  There  being  no  sufficient  demand  for 
lands  when  reclaimed,  it  has  seemed  better  to 

modify  the  original  plans,  and,  while  the  presi- 
dent of  the  company,  F.  W.  Griffin,  and  the 

general  manager,  S.  L.  G.  Knox,  have  gone  to 
London  to  consult  with  the  directors,  it  seems 
clear  that  only  a  part  of  the  Natomas  lands 
will  be  prepared  for  farming  at  this  time  and 
possibly  none  will  be  placed  on  the  market. 
This  does  not  influence  the  gold-dredging  end 
of  that  great  enterprise  which,  I  am  glad  to 

say,  is  going  on  with  clock-like  regularity. 
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Oil. — Another  field  in  which  completion  of 
the  canal  will  shortly  introduce  a  change  is  in 
that  of  petroleum.  Aside  from  the  probable 
increase  in  market  due  to  stimulation  of  West 

Coast  industries  and  larger  shipping  on  the 
Pacific,  opening  of  the  Canal  will  permit  de- 

livery of  California  oil  at  Gulf  ports  and  far- 
ther east  at  rates  bound  to  result  in  some  ex- 

pansion of  the  market.  This  is  the  more  true 
since  unstable  conditions  in  Mexico  continue 

to  discourage  enlargement  of  production  in  the 
Tampico  field.  Undoubtedly  much  more 

territory  there  will  prove  valuable,  but  at  pres- 
ent it  is  out  of  the  market,  and  it  is  easier  to 

hold  a  customer  than  to  win  one.  Production 
in  the  oilfields  continues  to  increase,  but  so 
does  consumption,  or  rather  shipments  that 
are  used  to  measure  it.  Prices  are  still  low, 
but  there  is  no  increasing  surplus  and  any  large 
increase  in  markets  would  be  sure  to  have  a 
beneficial  effect.  That  markets  are  realized 

to  be  more  important  than  production  by  those 
who  know,  is  shown  by  the  fact  that  the  Shell- 
Royal  Dutch  combine  spent  the  better  part  of 
ten  years  here  building  up  a  selling  agency  be- 

fore attempting  to  buy  production.  In  the 

latter  direction  they  are  moving  slowly.  Pur- 
chase of  the  California  Oilfields  gives  the 

Shell  an  excellent  foothold  and  rumours  of 

other  purchases  may  well  be  received  with 
suspicion.  In  the  meantime  the  Standard  Oil 
Co.  has  succeeded  in  maintaining  its  position 

without  being  driven  again  to  buy  low-grade 
oil.  By  drilling  its  own  ground  enough  crude 
oil  has  been  found  to  meet  all  requirements  in 
this  direction,  and  the  loss  of  the  California 
Oilfields  production  can  be  easily  made  up, 
if  desired. 

TORONTO. 

Cobalt  mines  have  proved  so  surprisingly 
rich  that  financial  wiseacres  are  continually 

looking  for  their  end.  The  recent  discontinu- 

ance of  an  '  extra  '  dividend  that  has  been  paid 
by  the  Crown  Reserve,  has  been  made  the 

text  of  numerous  preachmentsof  theapproach- 
ing  end  of  production.  No  one  recognizes 
more  clearly  than  mining  engineers  that  even 
the  best  mines  ultimately  cease  to  produce, 
but  in  the  case  of  Cobalt,  engineers  probably 
have  now  more  faith  in  the  future  than  the 

layman.  Demonstration  cf  the  fact  that  the 
veins  occur  below  as  well  as  abo\  e  the  basalt 
and  that  their  richness  is  a  function  of  their 
nearness  to  that  great  intrusive  sheet,  has 
afforded  not  only  a  guide  for  prospecting,  but 
a  sound  basis  for  expecting  a  longer  life  for 
the  district  as  a  whole,  than  when  the  deposits 

were  thought  to  be  enriched  stumps  of  old 
veins  mainly  cut  away  by  erosion.  Individual 
veins  are  likely  to  lose  their  value  rapidly,  but 
the  territory  open  to  prospecting  is  large  and 
the  veins  themselves  are  so  rich  that  even 

small  areas  become  significant.  For  example, 
at  the  Crown  Reserve  the  various  veins  have 

been  worked  up  to  within  6  ft.  of  the  bottom 
of  the  overlying  lake.  This  ground  will  soon 
be  available  for  stoping,  as  the  water  is  now 

being  pumped  out  of  the  basin.  It  is  esti- 
mated that  6,000,000  oz.  silver  will  thereby  be 

rendered  available.  At  the  same  time  it  will 

become  possible  to  mine  lateral  extensions  of 
the  veins  that  cannot  now  be  touched.  No 

one  can  do  more  than  guess  what  this  addi- 
tional ground  will  yield.  It  may  be  barren, 

but  if  it  does  as  well  as  the  ground  already 
worked,  there  are  7,000,000  oz.  more  to  be 
won.  It  is  to  be  remembered  in  this  connec- 

tion that  the  success  of  the  Seneca  Superior, 

the  feature  of  the  last  year  as  regards  dis- 
coveries, was  predicted  on  similar  reasoning 

as  to  the  value  of  ground  lying  between  the 

Nipissing  and  the  McKinley-Darragh.  It  was 
Mark  Twain,  I  believe,  who  remarked  that 

"  the  first  requisite  to  a  successful  funeral  is  a 
willing  corpse,"  and  in  this  case  that  essential is  lacking. 

In  metallurgy  as  well  as  in  economic 
geology,  Cobalt  is  teaching  lessons.  The 
high-grade  mill  of  the  Nipissing  company,  first 
described  in  The  Mining  Magazine,  June 

1912,  afforded  the  sensation  of  1912  and  re- 
flected great  credit  on  the  staff  of  the  company 

and  of  Charles  Butters,  the  consulting  engi- 
neer. The  low-grade  mill  is  equally  remark- 

able and  the  secret  of  its  work  has  just  been 
made  public  in  an  article  by  J.  J.  Denny,  in 

the  Mining  and  Scientific  Press  of  Septem- 
ber 27.  Mr.  Denny,  who  is  metallurgical 

chemist  for  the  Nipissing  company,  is  the  dis- 
coverer of  the  process,  and  James  Johnston,  of 

the  Butters  staff,  is  the  builder.  R.  B.  Wat- 
son, the  capable  manager  of  the  Nipissing, 

has  been  the  generous  inspirer  and  backer 
throughout  the  development  of  the  process. 

In  brief,  it  has  been  found  possible  to  decom- 
pose thecomplex  sulphides, sulph-antimonides, 

and  sulph-arsenides  of  the  Cobalt  ore  and  so 
render  the  silver  immediately  open  to  attack 
by  means  of  a  preliminary  treatment  of  caustic 

soda  solution  in  the  presence  of  metallic  alu- 
minium. Mr.  Denny  believes  the  reduction 

to  be  accomplished  by  the  action  of  nascent 
hydrogen  resulting  from  the  action  of  the 
caustic  on  aluminium  according  to  the  follow- 

ing reaction  : 



OCTOBER,    1913 267 

2  Al+2NaOH  +  2  HoO  =  NaoAI  ̂ ©4+6  H. 
The  hydrogen  thus  released  reacts  with  the 

minerals  present  as   follows   in  the   case    of 
argentite  : 

6  H  +  3  AgoS  +  6  NaOH  =3  NaoS  + 
6H2O  +  6  Ag. 

Similar  reactions  may  be  written  for  other 
minerals  and  preliminary  experiments  indicate 
that  tellurides  as  well  as  sulphides  are  easily 
decomposed.  This  process  is  utilized  by 

crushing  in  a  0'25%  solution  of  caustic  soda, 
adding  5  lb.  lime  per  ton  of  ore,  to  facilitate 
settling.  Fine  grinding  to  a  -200  mesh  fol- 

lows in  tube-mills,  after  which  the  pulp  is 
settled  and  excess  solution  returned  to  the 
stamps.     The  pulp  passes  through  a  second 

possibilities  of  the  use  of  the  process  are 
clearly  large.  Whether  the  explanation  of 
the  reactions  given  is  final  cannot  now  be 
stated.  Some  years  ago,  Paul  W.  Avery  and 
Eugene  C.  Knowles,  while  working  on  the  re- 

fractory or  'blue'  ores  of  the  Black  Hills, found  that  KOH  could  be  used  to  break  them 

up,  and  later  that  NaOH  could  be  in  part 
substituted.  The  reaction  was  slow,  and  no 
sufficient  body  of  ore  being  available,  the  pro- 

cess, although  patented,  was  never  adopted  for 
regular  practice.  Their  experience  suggests 
the  possibility  that  the  main  influence  of  the 
aluminium  is  catalytic,  that  it  acts  as  an  accel- 

erator to  a  reaction  that  would  none  the  less 

occur  in  time  if  it  was  absent.     Clearly,  how- 

McKINLEY-D ARMAGH  MINE,   COBALT. 

tube-mill  charged  with  aluminium  ingots  to 
vats  for  10-hour  mechanical  agitation  in  the 
presence  of  metallic  aluminium  plates.  Here 
the  desulphurization  occurs,  and  from  here 
the  material  goes  to  a  Butters  filter,  which  de- 

livers an  unwashed  pulp  containing  the  metals 
and  26%  alkali  solution  as  moisture,  to  the 
cyanidation  vats.  Here  it  is  agitated  48  hours 

in  O'25/o  cyanide  solution,  dilution  2"5  to  1  ; from  here  onward  the  practice  is  usual.  The 
recovery  in  July,  treating  234  tons  per  day  of 
27  oz.  ore  and  poorer,  was  93' 16%  measured 
in  bullion.  The  cost,  based  on  7268  tons, 

amounts  to  43'2  c.  per  ton  for  collecting,  fil- tering, and  transferring.  The  significance  of 
this  discovery  will  be  at  once  apparent  and  the 
4—4 

ever,  it  is  the  critical  element,  and  Mr.  Denny 
deserves  the  greatest  credit  for  his  di-covery. 

Porcupine.  —  The  Hollinger  mine  has 
greatly  strengthened  its  position,  and  the  four- 
weekly  reports  regularly  issued  continue  to 
show  increased  profit  and  lower  operating  ex- 

pense. The  latest  statement,  covering  the 
period  ending  August  12,  shows  gross  profit 
of  $141,732,  the  number  of  tons  treated  being 
11, 466.  The  average  value  of  the  ore  treated 

was  $18"37,  the  approximate  extraction  97%, 
and  milling  cost  $r387  per  ton.  The  total 
profit  from  January  1  to  August  12  was 
$993,400,  and  the  surplus  $625,202.  There 
were  16  headings  advancing  in  ore,  of  which 
two  were  on  the  recently  opened  425-ft- level. 
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The  vein  at  this  depth  maintains  its  character, 
and  assays   give    a   value    of    $18    per    ton. 
Twenty  more  stamps  are  beingf  added  to  the 
mill,  making  a  total  of  60,  with  a  crushing 
capacity  of  650  tons  daily.     Foundations  are 

being  laid  for    a  permanent    central   power- 
plant  which  will  serve  the  Hollinger  and  the 
affiliated     mining    properties,    including     the 
Dixon,    Gillies,  and  Miller  Middleton.     The 
Rea,  which   was  taken   over  last  winter    on 

lease  by  the  Rea  Leasing  Co.,  has  been  treat- 
ing the  ore  on  the  dump  accumulated  during 

development  with  a  5-stamp  mill,  and  the  re- 
sults have  been  sufficiently  satisfactory  to  en- 

courage the  directors  to  add  5  stamps.     Stop- 
ing  is  being  done  on  the  200-ft.  level,  and  a 
winze  is  being  sunk  on  the  vein.     The  plans 
of  the  Dome  Lake  directors  for  the  re-finan- 
cing  of  the  company  were  approved  by  the 
shareholders  at    a   recent    meeting.     Of    the 
debt,  amounting  to  $61,000  in  all,  $41,000  is 
due  to  the  General  Assets,  Ltd.,  which  will  ac- 

cept 45,000  shares  in  settlement,  and  100,000 
shares  of  the  new  is'^ue  are  offered  at  35  c. 
each  to  raise  sufficient  funds  to  pay  off  remain- 

ing liabilities  and  continue  operations.     The 
financial    difficulties    of    the    company    were 
largely  due  to  the  strike  of  last  winter.     It  has 
done  a  good  deal  of  development  and  has  large 

ore  reserves.     At  the  McEnaney  the  produc- 
tion   of  gold  for  August  was  approximately 

$50,000,  owing  to  a  good  discovery  on   the 
100-ft.  level,  where  ore  was  sloped  for  23  ft. 
in  the  drift  for  a  width  of  6i  ft.,  over  which  it 
ran  $130  per  ton.     Ten  additional  stamps  and 
a  cyanide  plant  will  shortly  be  in  operation. 
The  properties  abandoned  by  the  Preston  East 
Dome  are  being  worked  by  Harry  Offer  and 
associates  to  good    advantage.     Smelter  re- 

turns from   20i    tons  of  ore  taken   from  an 

open-cut  ran  $175  per  ton.     A  shaft  is  being 
sunk.     The  Pearl  Lake  has  struck  some  high- 
grade  ore  in  a  rise  from  the  400-ft.  level.    The 
shaft  is  now  down  to  the  725-ft.  level,  which 
is  the  deepest  working  in  the  camp.     A  large 
tonnage  of  mill-ore  has  been  developed.    The 
Jupiter  has   been  temporarily    closed    down, 
market  conditions  being  at  present  unfavour- 

able for  the  raising  of  funds  by  the  sale  of 
treasury  shares.     Operations  at  the  Swastika 
have  also   been   discontinued   until  arrange- 

ments for  re-financing  can  be  effected.    While 
fairly  good  returns  were  obtained  down  to  the 

200-ft.  level,  development  below  that  depth 
proved  unprofitable.      The  Wiseman  claims, 
northwest  of  the  Tough-Oakes,  in  the  Kirk- 
land  Lnke  district,  have  been  taken  over  by 
the  Telluride  Gold  Mines,  Ltd.,  capitalized  at 

$1,500,000,  in  which  English  capitalists  are 
principally  interested. 

Cobalt. — The  Buffalo  has  increased  its 
payments  to  shareholders.  In  addition  to  the 
regular  quarterly  5%  dividend,  it  is  paying  an 
extra  dividend  of  15%  on  October  1,  and  an- 

other of  7%  on  November  15.  Including  these 
payments,  the  company  will  have  returned  in 
all  $2,507,000,  or  about  two  and  a  half  times 
its  capitalization.  The  McKinley-Darragh  is 
pursuing  a  conservative  policy,  and  accom- 

panied the  announcement  of  the  usual  3% 
quarterly  di\idend  by  a  reduction  of  the  extra 
dividend  from  7%  to  3%.  The  reason  assigned 

was  the  cost  of  extensive  explorations  to  in- 
crease the  ore  reserves  and  a  large  addition  to 

the  concentrating  plant.  Some  very  high- 
grade  ore  has  been  struck  in  the  face  of  No. 
40  vein  at  the  150-ft.  level,  which  istoo  heavy 
to  crush  and  is  being  hand-sorted.  About 
30,000  oz.  per  week  are  being  taken  out,  and 
a  heavy  increase  in  the  September  output  is 
looked  for.  The  production  for  August  was 
212,098  oz.  The  Crown  Reserve  has  found  a 

new  orebody  at  the  50-ft.  level,  and  has  cut  2i 
in.  of  high-grade  ore  on  the  140-ft.  level  of  its 
north  vein.  The  draining  of  Kerr  lake  by 
the  Kerr  Lake  and  Crown  Reserve  companies 
is  already  beginning  to  realize  the  expectations 
that  prompted  the  undertaking.  The  Kerr 
Lake  company  has  so  far  picked  up  six  new 
veins  in  the  rock  exposed,  the  largest  of  which 
has  been  traced  for  50  ft.,  and  carries  3000  oz. 
per  ton.  The  Nipissing  has  decided  that  it  will 
hereafter  ship  its  silver  bullion  to  New  York, 
instead  of  from  Cobalt  to  London  direct,  owing 
to  the  recent  advance  in  express  charges  from 
Cobalt  to  London,  making  the  rate  between 
these  points  $7  per  100  lb.  The  company  has 

made  trial  shipments  to  New  York  on  favour- 
able terms.  The  Northern  Customs  Concen- 

trator has  placed  what  is  believed  to  be  the 

largest  order  for  stamps  ever  given  by  a  Cana- 
dian company,  calling  for  the  delivery  of  60 

stamps  at  Cobalt.  An  option  held  by  a  Mon- 
treal syndicate  on  the  Gifford  property  ad- 

joining the  Heaver,  has  been  allowed  to  lapse. 
At  tlie  Keeley  mine,  in  South  Lorrain  and 

now  being  worked  on  option  by  the  Associated 
Gold  Mines  of  Western  Australia,  another 

good  find  has  been  made.  A  6-in.  vein  re- 
ported to  run  6000  oz.  per  ton  has  been  struck 

at  the  61-ft.  level.  Gold  ore  containing  plati- 
num is  reported  to  have  been  found  at  the 

Cobalt- I'rontenac  mine  in  the  Elk  Lake  dis- 
trict. Two  large  orebodies,  stated  to  give 

assays  of  $22  and  $18  in  gold,  occur  on  each 
side  of  the  shaft  at  a  depth  of  100  ft. 
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MEXICO. 

Political. — The  only  new  thing  is  a  curious 
proclamation  from  the  United  States  to  say  that 
the  American  Government  did  not  mean  their 

people  to  leave.  This  appeared  in  the  Mexi- 
can Herald.  Naturally,  chopping  and  chang- 

ing of  this  sort  only  increases  the  uncertainty. 
So  far  as  internal  conditions  go,  the  position  re- 

mains very  much  the  same.  There  is  a  body 
of  the  rebels  in  the  north  still  unsubdued, while 
in  the  south,  in  the  state  of  Morelos,  sporadic 
risings  occur  from  time  to  time.  On  the  whole, 
however,  there  is  little  doubt  that  the  decision 
of  the  United  States  against  the  importation 
of  arms  and  ammunition  by  the  rebels  has 

dearth  of  information,  the  published  state- 
ments still  fall  short  of  what  is  actually  re- 

quired, and  it  is  hoped  that  The  Mining 
Magazine  will  support  the  demand  until  regu- 

lar detailed  reports  are  issued  by  the  company. 
The  cutting  of  the  orebody  on  the  20th  level 
has  caused  considerable  satisfaction,  and  it  is 
hoped  that  the  monthly  profits  of  this  company 
will  gradually  increase  up  to  the  estimates 
made  last  year.  Mr.  Cox,  the  consulting  en- 

gineer, says  that  the  actual  reserves  of  ore  at 
end  of  June  amounted  to  778,000  tons,  that 

there  is  sufficient  for  four  years'  work,  and 
that  the  profit  for  the  present  year  should  be 
15%. 

POLITICAL  BANDITS  ABOUT  TO   START. 

made  a  considerable  difference  to  them, and  to 
their  hopes,  and  they  are  rather  dispirited. 

Nobody  seems  to  be  quite  sure  of  what  is 
to  happen  about  the  Presidential  election. 
Some  suggest  that  it  will  be  postponed  for  a 
year,  while  others  take  the  view  that  Huerta 
will  carry  out  the  published  programme,  and 
hold  the  election.  In  that  event,  speculation 
is  rife  as  to  who  the  next  President  shall  be, 
and  on  this  point  there  is  much  conflict  of 
opinion.  There  is  a  leaning  to  Felix  Diaz, 
largely  on  account  of  his  name.  Provided 
that  Huerta  does  all  that  the  United  States 

would  have  him  do,  there  can  be  little  ques- 
tion that  the  conditions  in  this  country  within 

a  few  months  must  see  a  great  improvement. 

Santa  Gertrudis. — Although  the  directors 
have  taken  some  notice  of  the  agitation  worked 
up   in   the    newspapers,   complaining    of    the 

La  Blanca. — The  proceedings  of  the  La 
Blanca  company  at  its  annual  meeting  are 
interesting.  The  chief  points  brought  out  are 
as  follow  : 

1.  The  ore  reserves  at  June  30,  1913, 
amounted  to  361,000  tons,  of  an  average  value 
of  over  50s.  per  ton. 

2.  The  actual  blocking  of  ore  has  only 
extended  to  the  10th  level,  at  which  horizon 
the  orebody  is  2  metres  wide,  assaying  2600 
grammes  of  silver  and  the  usual  proportion  of 

gold. 
3.  The  capital  expenditure  on  new  equip- 

ment is  practically  finished,  and  it  is  quite 
certain  that,  within  the  next  few  months,  there 

is  to  be  an  appreciable  reduction  in  the  work- 
ing cost. 

In  view  of  the  rapid  increase  in  the  monthly 
profits  since  the  early  part  of  the  present  year. 
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and  the  satisfactory  condition  of  its  reserves, 

the  future  prospects  of  the  company  are  ex- 
ceedingly good. 

Other  Mines. — The  Natividad  is  continu- 
ing to  do  well,  and  is  making  about  ̂ 1500 

weekly.  It  is  expected  that  dividends  will  be 
started  at  the  end  of  the  year.  The  Esperanza 
is  still  dragging  along  with  a  profit  of  only 
£6250  for  July  last,  in  spite  of  the  statements 

of  high-grade  developments.  The  shares  of 
the  Feholes,  on  account  of  the  trouble  in  the 
north,  have  had  a  considerable  drop,  and  are 
not  likely  to  recover  until  conditions  are  again 
normal. 

Ohio- Trinidad. — The  shaft  on  this  pro- 
perty, being  sunk  by  the  Denny  Bros.,  has 

reached  a  depth  of  about  135  ft.  The  siding 

to  the  property  from  the  Real  del  Monte  rail- 
road has  been  completed,  and  the  new  hoist 

and  compressor,  headgear,  etc.,  have  been 
delivered,  and  are  in  course  of  erection.  Sink- 

ing operations  will  be  suspended  for  a  short 
period  while  the  equipment  is  being  installed, 

but  it  is  expected  that  steady  sinking  opera- 
tions will  begin  during  the  first  week  in  Octo- 

ber. It  is  stated  that  indications,  so  far  dis- 
closed in  the  operations,  are  of  an  encouraging 

nature.  G.  A.  Denny  is  confident  that  the 
indications  in  this  property  will  be  found  to  be 
similar  to  those  obtaining  in  the  La  Blanca 
mine,  less  than  2000  ft.  away. 

JOHANNESBURG. 
Native  labour  still  continues  to  decrease 

in  quantity.  This  season  of  the  year,  the 
early  spring,  is  always  the  occasion  for  an 
exodus  of  natives  to  their  kraals  to  plough  and 
sow,  but  this  year  the  white  labour  unrest  has 
greatly  augmented  the  drain  by  frightening 
boys  away  and  rendering  those  who  are  away 
disinclined  to  return.  Natives  from  Portu- 

guese territory  are  coming  in  as  usual,  but  the 
more  sophisticated  Cape  Colony  boys  are  hold- 

ing back  for  higher  remuneration.  At  the  end 
of  August  the  native  labour  force  employed 
in  the  Transvaal  gold  mines  was  only  158,223 
as  compared  with  179,111  at  the  same  date 
last  year,  and  probably  another  six  months 
will  have  to  elapse  before  the  position  be- 

comes normal  again.  In  consequence  of  this 
shortage,  development  operations  are  being 
restricted  at  many  of  the  mines,  and  the 
Jupiter  is  just  on  the  point  of  closing-down 
altogether.  This  shrinkage  in  coloured  labour 
has,  of  course,  the  effect  of  causing  a  shrinkage 
in  the  demand  for  white  labour,  and  numbers 
of  men  are  now  out  of  work.  The  strike 

leaders  are  utilizing  this  fact  to  support  wild 

accusations  of  victimization,  and  generally  to 
infuse  a  little  new  life  into  their  worn-out 
platitudes.  An  opinion  is  rapidly  gaining 
ground  that  from  economic  and  humanitarian 
considerations  it  is  desirable  to  employ  natives 
underground  to  a  much  greater  extent  than 

has  been  the  custom  in  the  past,  and  to  con- 
fine the  white  worker  as  far  as  is  possible  to 

the  healthier  surface  work.  There  is  much 
to  be  said  in  favour  of  this  view  ;  and  the 
arguments  against  it,  though  many,  are  not 
very  convincing.  Should  this  opinion  be  ever 
given  effect,  it  will  mean  fewer  white  workers 
underground  of  a  better  stamp  receiving  a 
higher  wage. 

The  monthly  cheque. — The  method  of 
payment  hitherto  in  vogue  throughout  the 
Rand  is  about  to  be  abolished,  at  least  as  far 

as  the  day's  pay  to  European  employees  on 
the  mines  is  concerned.  A  weekly  payment 
in  coin  is  to  be  substituted.  The  change  will 
not  affect  the  mine  staffs  or  the  contractors 

and  other  piecework  hands.  It  is  estimated 
that  two-thirds  of  the  white  workers  will  be 
affected  by  the  innovation.  The  new  system 

which  is  just  about  to  be  introduced,  is  in  re- 
sponse to  one  of  the  demands  of  the  Feder- 

ation of  Trade  Unions,  a  demand  of  so  sweetly 
reasonable  a  nature  that  ready  recognition  has 
been  accorded  to  it.  In  addition  to  the  weekly 

cash  settlement,  the  following  kindly  conces- 
sions are  likely  to  be  generally  granted  :  When 

a  company  discharges  a  married  man,  who 
has  a  wife  or  family  living  with  him,  he  can, 

by  paying  a  month's  rent  in  advance,  secure 
undisturbed  possession  of  the  mine  house  that 

he  occupies  for  the  ensuing  thirty  days.  Un- 

derground men  on  day's  pay,  in  respect  of 
whom  no  leave  regulations  are  at  present  in 

force,  will  be  entitled  to  ten  days'  leave  annu- 
ally on  half- pay  after  one  year's  continuous 

service.  Surface  men  on  day's  pay,  not  yet 
included  in  any  leave  scheme,  will  be  granted 

ten  days'  leave  annually  on  half- pay  after  two 
years'  continuous  service.  No  pay  will  be 
given  in  lieu  of  leave  not  taken,  and  leave 
shall  not  be  cumulative.  Regarding  the 

change  to  weekly  payments,  it  may  be  assert- 
ed confidently  that  the  new  method  will  prove 

an  efficient  antidote  to  the  poisonous  system 
of  credit  fostered  by  the  old  method,  and  that 
substantial  benefits  will  thus  accrue  both  to 

the  workers  and  to  the  tradespeople  who  sup- 

ply their  wants.  Under  the  present  circum- 
stances the  retail  merchant  makes  many  bad 

debts,  and,  in  self  defence,  has  to  raise  the 
price  of  his  goods  against  the  honest  worker> 
a  state  of  things  that  makes  for  increased  cost 
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of  living.  Again,  the  miner  who  draws  his 
earnings  in  one  lump  sum  at  the  end  of  the 
month  is  apt  to  imagine  that  he  is  wealthier 
than  he  really  is,  and  is  tempted  to  indulge  in 
an  orgy  of  extravagance  leading  to  subsequent 
financial  embarrassment.  In  any  case,  52 
monetary  pulsations  per  annum  are  less  trying 
to  the  average  worker  than  12  violent  ones. 
Some  initial  inconvenience  is  certain  to  be 

caused  by  the  adoption  of  the  new  custom, 
but  in  a    few  months  everything  should   be 

Sanitary  Officer  to  the  Panama  Canal,  to  visit 
the  Rand  and  to  investigate  local  hygienic 
conditions  and  report  thereon.  This  invita- 

tion is  largely  the  result  of  the  visit  of  Mr. 
Samuel  Evans  to  the  Isthmus  of  Panama  at 

the  end  of  last  year,  an  instance  of  a  holiday 
spent  to  better  advantage  than  is  the  stereo- 

typed scamper  to  England  and  back.  That 
it  should  be  thought  necessary  to  import  an 
adviser  in  such  matters  would  seem  to  point 
to  a  moderate  amount  of  knowledge  on  the 

THE   NATIVE    WORKERS   OF   THE  RAND. 

running  quite  smoothly.  The  annual  leave 
allowance  is  a  big  step  forward  towards  hap- 

pier conditions,  for  if  anyone  requires  a  change 
it  is  the  miner  who  works  on  the  monotonous, 
dusty,  unlovely  Rand  gold  mine.  It  is  sur- 

prising how  a  week's  dallying  with  the  silver 
sea  will  enliven  the  mind  and  make  life  seem 
better  worth  living.  Moreover,  the  steady 
stream  of  tra\el  from  the  hinterland  to  the 

coast,  which  will  ensue,  will  certainly  have 
its  effect  on  the  opening  up  of  the  sub-con- 
tinent. 

Sanitation. — The  recognition  of  the  fact 
that  sanitary  and  general  health  conditions 
are  unsatisfactory,  has  led  the  Chamber  of 
Mines  to  invite  Colonel  W.  C.  Gorgas,  Chief 

part  of  the  local  medicos  on  matters  of  hy- 
giene. In  his  instructions  to  his  canal  staff. 

Colonel  Gorgas  writes:  "it  is  the  policy  of 
this  office  to  give  district  sanitary  inspectors 
wide  latitude  in  the  administration  of  their 

districts  and  the  management  of  all  affairs 
pertaining  thereto.  They  will  at  all  times 
have  the  support  and  full  backing  of  this  office 
in  the  faithful  performance  of  their  duties. 
Their  recommendations  and  suggestions  are 

sought,  and  will  receive  careful  considera- 
tion." Rand  financiers,  consulting  engineers, 

and  mine  managers  might  well  ponder  over 
this  notice  and  apply  the  spirit  of  it  to  loca affairs. 

The  Annual  Report  of  the  Mines  Depart- 
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ment  for  the  year  1912  is  a  comprehensive, 
workmanlike,  and  highly  interesting  volume, 
one  that  should  be  carefully   studied  by  all 
connected  with  the  mineral  development  of  the 
Union.  A  few  selected  facts  and  opinions  may 
be   commented   upon.      The   opening  of  the 
Selati  railway  through  the  Murchison  range 
has  made  little  difference,  because  the  district 
is  still   afflicted   with   malaria,   metallurgical 

problems,  and  scarcity  of  water.  The  alluvial 
diamond   diggings  at   Bloemhof  and  Barkly 
West  attract  a  mixed  vagrant  population,  with 
the  result  that  children,  the  hope  of  the  Union, 
are  bred  in  an  atmosphere  of  dust,  heat,  liquor, 
and  hardship  in  pretty  equal  proportions.  Here 
is  a  splendid  held  for  missionary  enterprise. 
Unfortunately  the  churches  have  done  next  to 
nothing,  being  too  busy  with  religion  to  have 
much  time  to  devote  to  humanity.     No  class 
of  men,  except  sailors,  can  equal  the  alluvial 

diggers  for  readiness  to  help  a  comrade  in  dis- 
tress, and  it  is  a  great  pity  that  such  demoral- 
izing conditions  should  obtain.     5000  white 

men   and    14,000  coloured  are  directly    em- 
ployed, and   in    1912  the  diggings  produced 

182,241  carats,  valued  at  ir991,299.     An  in- 
teresting feature  of  the  Namaqualand  copper 

industry  is  thelong  period  duringwhich miners, 
both  white  and  coloured,  have  lived  and  worked 
on  their  present  mines.    Coloured  youngsters 
have  grown  to  middle  age  without  change  of 
employment,  and  Cornishmen  and  others  have 
to  ask  the  mine  captain  whether  it  was  29  or 

30  years  ago  when  they  first  came  to  Nama- 
qualand.    Accidents  are  rare.     The  Dundee 

coalfield  in  Natal  has  two  coal  seams.     The 

top  seam  is  from  3  to  4  ft.  thick  with  a  sand- 
stone parting,  3  to  6  ft.  thick,  separating  it 

from  the  bottom  seam,  which  is  5  ft.  6  in.  thick. 
The  practice  is  to  mine  only  the  bottom  seam, 
although  the  top  seam  is  equally  good,  as  the 
difficulties  of  working  the  two  seams  together 
are  too  great  for  Natal  mining  talent.  Such  a 
shockingly  wasteful  method  would  never  be 
permitted  in  Europe.  Natal  produced  2,760,000 

tons  of  coal  in  1912  as  against  the  Transvaal's 
4,750,000.   On  the  Rand  gold  mines  the  ratio 

of  coloured  to  white  workers  was  8T  :  1  ;  0'90 
white  and  7'34   coloured   persons  were   em- 

ployed per  1000  tons  crushed;   1,106"  1   tons 
per  white  and  136'3  tons  per  coloured  person were  crushed.     In   December  there  were  at 
work    underground     111     whites    and    1362 

.   coloured  per   1000  tons  hoisted  per  day  ;  and 
for  59  producing  and  7  developing  mines  there 
were  employed  m   December  23,41.S  whites 
and   193,974  coloured.     The  accident  death- 
rate  m  the  Transvaal  par  1000  emplfjyccs  was 

3'56  as  against  376  in  1911.     The  three  fac- 
tors mainly  responsible  for  the  continued  high 

death-rate  are,  bad  health  conditions,  speeding- 

up  to  secure  large  outputs,  and  anxiety  to  re- 
duce  working  costs.     There  is  a  wealth  of 

other  statistical  data  in  this  commendable  pub- 
lication, and,  among  other  things,  all  the  ques- 

tions set  at  the  various  examinations  for  certi- 
ficates for  competency  are  included.  A  perusal 

of  these  questions  will  act  as  a  corrective  to 
anyone  who  is  vain  of  his  mining  knowledge. 

The  Inaugural  Address  of  the  President 
of  the  South  African  Institution  of  Engineers, 
Mr.  W.  Calder.  contains  no  ideas  of  a  revo- 

lutionary complexion.   He  advocates  the  plac- 
ing of  electrically-driven  air-compressors  at 

the  bottom  of  downcast  shafts,  and  suggests 
ventilating  districts  in  the  mine  each  with  its 
own  compressor  drawing  its  air  from  the  main 
air-intakes.     He  advances  a  strong  plea  for 
underground  sorting  in  view  of  the  support 
afforded  by  packed  waste,  the  reduction  in  the 
timber  bill,  and  the  relieving  of  the  haulage- 
shafts  of  from  10  to  20%  of  their  work.     He 
refers  to  the  success  attending  the  use  of  the 
internal-combustion    engine    in    underground 
haulage  on  main  transfer-levels,  to  the  great 
benefit  derived  from  the  practice  of  neutraliz- 

ing the  acidity  in  the  mine-water  before  pump- 
ing it  to  the  surface,  to  the  passing  of  the  re- 

ciprocating steam-engine  on  this   field  as   a 
prime  mover,  and  to  the  general  electrification 
of  mining- plant. 

The  Government  Training  School  for 
miners  has  been  doing  its  best  for  the  youth 

of  the  country  for  two  years  with  but  indiffer- 
ent success.     In  the  report  of  Mr.  W.  Moses, 

chairman  of  the  Board  of  Control,  covering 
the  first  18  months,  three  reasons  are  given  for 
this  comparative  failure.     They  are  (a)  the 

miners'   phthisis   scare ;    (b)   dislike  of  hard 
work  ;  (c)  impatience  of  control  and  of  the  in- 

denture  period  of  three   years.     The  school 
failed  to  attract  the  young  men  of  the  poor 
white  class,  for  whose  benefit  it  was  designed, 
and  recruits  had  to  be  drawn  from  a  much 
more  limited  description.     During  the  period 
covered  by  the  report  107  apprentices  signed 
their  indentures.     Of  these,  26  resigned  at  the 

end  of  three  months'  probation;  8  resigned  to 
take  up  better  positions  ;  7  resigned  as  medi- 

cally unfit;  20  were  dismissed  for  misconduct 

or  as  unsatisfactory  ;  and  46  remained  in  re- 
sidence.   An  apprentice  on  joining  the  school 

begins  with  such  simple  work  as  shovelling, 
tramming,  carrying  drills,  &c.     He  then  goes 

on  to  hand  drilling,  and  after  that  to  machine- 
woik.     After  a  year's  work  altogether,  if  he 
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is  a  reliable  worker,  he  receives  his  blasting 
certificate  and  is  drafted  to  a  neighbouring 
mine,  where  he  obtains  wider  experience  in 

timbering  and  other  general  mine-work.  He 
receives  4s.  3d.  per  shift  at  the  very  com- 

mencement, and  this  with  free  quarters  and 

cheap  board  enables  him  to  be  self-supporting 
from  the  beginning.  Bonuses  are  given  for 
steady  work  ;  and  the  industrious  learner  can 

every  month  show  a  surplus  of  from  £4-  to  £5 
after  paying  all  running  expenses.  The  school 

offers  a  splendid  chance  to  the  poor,  but  am- 
bitious, youth  to  rise  in  the  world.  The  prac- 

tical training  is  excellent,  and  at  the  evening 
classes  the  more  theoretical  aspects  of  mine- 
work  can  be  studied.  When  thus  equipped 
with  both  theory  and  practice  there  is  nothing 
to  prevent  the  student  from  developing  into 
something  approachmg  a  mining  engineer. 
But  the  young  South  African  is  prone  to  take 
the  short  cut  in  mining,  which  lands  him  in 
the  blind-alley  occupation  of  packing  waste  at 
10s.  per  shift,  instead  of  following  the  path  of 
lower  initial  pay  but  vastly  supjrior  ultimate 
chances.  The  school  is  deserving  of  every 
encouragement,  and  it  is  regrettable  that  the 
financial  position  showed  a  net  loss  of  ̂ 3624 
or  ;^307  per  month. 

Electric  blasting  is  receiving  a  great  deal 

of  attention  at  the  present  time.     The  inves- 

tigations of  the   Mmers'  Phthisis  Prevention 
Committee  have  conclusively  proved  that  the 
very  fine  dust  created  by  blasting  operations 
is  one  of  the  chief  causes  of  a  disease  that  is 

almost  a  national  calamity,  and  that  it  is,  there- 
fore, highly  desirable  for  as  few  persons  as 

possible  to  be  down  in  the  mine  when  blasting 
takes  place.     Such  a  remedial  modification  of 
the  present  routine  would  be  difficult  to  bring 
about  otherwise  than  by  the  aid  of  electricity, 

and  experiments  are  now  being  vigorously  con- 
ducted, on  a  working  scale,  to  ascertain  if  so 

sweeping  a  change  of  method  is  practicable. 
The  Corner  House  has  been  trying  the  system 
on  some  of  their  mines,  and  the  General  Min- 

ing &  Finance  Corporation  has,  on  the  advice 
of  the  management,  decided  to   introduce  it 
throughout  in  the  Meyer  &  Charlton  mine.  One 
of   the    objections    brought    forward    against 
electric  blasting  is  that  the  simultaneous  firing 
of  a  number  of  holes  would  cause  sufficient 
vibration  to  loosen  the  hanging  wall,  but  this 
difficulty  is  easily  overcome  by  the  use  of  delay 
fuses,  which,  while  fired  electrically,  burn  for 

differing  intervals  of  time.     As  regards  im- 
munity from  accident,  there  is,  according  to 

German  statistics,  little  to  choose  between  fuse 
and  electric  firing,  so  that  in  the  case  of  the 

Rand  the  all-decisive  reason  for  the  introduc- 
tion of  electric  blasting  is  the  vital  necessity 

of  fighting  the  graveyard-filling  phthisis. 
The  Swaziland  Tin  made  a  working  profit 

of  ir24,809  for  the  year  ended  June  30,  1913, 
which  compares  favourably  with  the  working 
profit,  ;^8710,  made  in  the  previous  year,  and 
paid  a  dividend  of  25%  on  its  capital  of  ;/r82, 000, 
carrying  forward  a  balance  of  ;^6162.  408,000 
cubic  yards  of  tin-bearing  alluvial  was  sluiced, 
at  a  total  cost  of  lis.  7d.  per  yard,  yielding  an 

average  return  of  2s.  2'2d.,  and  a  profit  of 
Is.  2'5d.  per  yard.  This  cost  includes  all  ex- 

penditure. The  actual  cost  of  mining,  sluicing, 

and  recovering  the  concentrate  was  6'75d.  per 
yard.  A  reserve  of  2,000,000  cubic  yards 

averaging  1*5  lb.  metallic  tin  per  yard  was 
proved  by  1235  bore-holes  of  a  total  footage 
of  15,831,  and  10,000,000  more  cubic  yards  of 
tin-bearing  alluvial  of  unascertained  value  is 
in  the  neighbourhood  of  the  present  workings. 

During  the  year  a  hydro-electric  plant  was  in- 
stalled for  generating  current  for  operating  the 

new  gravel-pumps,  but  considerable  trouble 
has  been  caused  by  interruptions  to  current 

and  by  the  pumps  and  pipe-lines.  These  dif- 
ficulties, incidental  to  most  new  plants,  are 

gradually  being  overcome.  Generally,  the 
prospects  of  the  concern  are  good,  provided 
the  price  of  tin  remains  steady. 

CAMBORNE. 

Geevor  Tin  Mines. — It  is  announced  that 
the  development  of  the  Pig  North  and  South 
lodes  continues  to  open  up  well,  and  that  it  has 
been  decided  to  sink  the  main  shaft  another 
150  ft.  For  the  five  months  ended  August  20, 
the  mill  crushed  12,009  tons  of  ore,  which 
yielded  tin  concentrate  selling  for  £^16,430. 
These  figures  indicate  the  recovery  to  be 
27s.  4d.  per  ton,  and  in  view  of  the  further 
statement  that  the  monthly  profit  averages 
^1000,  the  working  cost  must  be  about  19s. 
per  ton,  seeing  that  ̂ 1000  per  month  equals 

8s.  4d.  per  ton  profit.  The  mill  is  to  be  ex- 
tended to  a  capacity  of  200  tons  per  day,  and 

four  pneumatic  stamps  have  been  purchased, 
of  which  two  will  be  installed  at  once.  It  has 
been  decided  to  form  a  separate  company  to 
work  a  portion  of  the  large  undeveloped  area. 

East  Pool  &  Agar. — Although  these  mines 
are  now  being  vigorously  developed,  like  Carn 
Brea,  no  bunch  has  yet  been  found.  For  the 
four  months  ended  August,  the  tonnage  handled 
was  23,275,  the  average  recovery  of  tm  and 

wolfram  being  18  lb.  per  ton  and  the  total  sell- 
ing price  ;^22,056.  The  development  footage 

for  this  period  was  1295  ft.,  or  one  foot  for 
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every  18  tons  crushed.  It  is  unlikely,  con- 
sidering the  increased  development,  that  the 

working  cost  is  under  ̂ 1  per  ton,  so  it  is  evident 
that  losses  are  being  made.  Better  supervision 

underground  is  now  the  order  of  the  day,  and 

this,  coupled  with  the  gradual  substitution  of 
machine-drills  for  hand-labour  in  stoping, 
should  reduce  costs  in  the  future.  The  new 

electrically-driven  compressor,  made  by  Hol- 
man  Brothers,  is  working  well,  and  it  will  be 

interesting  to  hear  how  the  cost  per  unit  com- 

pares with  steam-driven  compressors.  This 

compressor  is  equipped  with  an  automatic 
starter,  which  so  far  as  I  am  aware  is  a  novelty 
in  Cornwall. 

Basset  Mines. — There  has  been  a  substan- 
tial improvement  within  the  past  few  weeks, 

the  flat  lode  in  the  bottom  of  Pascoe's  shaft 
havinggreatly  improved  in  content.  This  shaft 

is  being  sunk  below  the  320-fm.  level,  and  it 
looks  as  though  at  last  the  poor  bar  of  ground 
in  the  bottom  of  the  mine  has  been  left  behind. 
The  sales  have  been  increased  to  50  tons  per 

four  weeks,  and  for  the  nine  months  to  Sep- 
tember 29,  according  to  the  ticketing  record, 

the  sales  amounted  to  416  tons  worth  ;^5 1,814, 
which  compares  with  348  tons,  worth  ;^45,847, 
for  the  same  period  last  year.  But  for  an  £9> 

drop  in  the  average  price,  the  financial  result 
would  have  been  substantially  better.  For  the 
four  weeks  ended  September  10,  the  yield  was 

28  lb.  per  ton,  as  against  25*5  lb.  for  the  whole of  1912,  and  the  profit  earned  was  ̂ 686,  or 
3s.  3d.  per  ton. 

It  has  been  decided  to  erect  an  additional 

pumping  engine  at  Marriott's   shaft  and  to instal  another  lift.    The  Chairman  at  the  last 

shareholders'   meeting  referred   to   the   diffi- 
culties experienced  in  keeping  the  water  out 

of  the  bottom  levels,  and  he  then  warned  his 
hearers  that  if  the  developments  in  the  bottom 
of  the  mine  were  to  be  continued,  additional 

plant  would  be  necessary.  The  inflow  of  water 
at  Basset  is  very  heavy  and  with  an  output 
of  only  4000  tons  per  month,  pumping  charges 
are  higher  than  at  any  other  mine  in  the  county. 

Botallack.  —  It   is  satisfactory   to   record 
that  the  grade  of  the  ore  milled  shows  a  steady 

improvement.    For  the  four  weeks  ended  Sep- 
tember 20,  the  battery  crushed  1669  tons  of 

ore,  while  the  sale  of  black  tin,  amounting  to 
15  tons,  realized  £\6>*,b.     This  gives   a  re- 

covery of  20  lb.  per  ton,  which  is  a  decided  in- 

crease on  previous  monthly  figures.      I"'or  the nine  months  ended  September  29,  llOi  tons 
of  black  tin  was  sold  at  the  ticketing,  realizing 

/l 3,877.     For  the  same  period  last  year,  the 
figures  were  HOi  tons  and  ̂ 10,203.     As  cap- 

ital was  necessary  to  provide  additional  crush- 
ing machinery  and  for  the  general  purposes  of 

the  company,  an  issue  of  ̂ 10,000  6%  deben- 
tures has  been  arranged.  These  debentures 

will  rank  as  a  first  charge  on  the  property  and 

assets  of  the  company,  over-riding  the  existing 
debentures. 

Basset  &  Grylls. — The  cross-cut  at  the 

60-fm.  level  has  intersected  the  Old  Men's 
lode,  which  shows  profitable  ore  for  the  limited 
distance  so  far  driven.  The  crosscut  is  to  be 
extended  with  the  object  of  striking  the  old 
Wheal  Cock  lode,  which  was  fairly  rich  in  the 

old  workings,  according  to  the  records  avail- 
able. The  Wheal  Cock  and  Old  Men's  lodes 

join  at  a  depth  of  about  30  fm.  below  the 
present  workings.  The  mine  is  under  the 
direction  of  E.  S.  King,  who  is  well  impress- 

ed with  the  developments  to  date. 

The  Clay-Workers'  Strike  continues,  but 
the  men  are  gradually  going  back  to  the  pits, 
and  it  is  evident  that,  as  anticipated  in  my 

August  letter,  the  masters  on  this  occasion 
will  win.  The  strikers  are  now  getting  des- 

perate, and  there  have  been  several  unfor- 
tunate collisions  with  the  police.  Relief  funds 

are  being  raised  in  the  district  for  the  purpose 
of  assisting  the  families  of  the  strikers. 

Ticketing  Regulations.  —  No  progress 
has  been  made  at  the  conference  between  the 
smelters  and  the  representatives  of  the  mines, 
convened  for  the  purpose  of  improving  the 
conditions  of  the  sale  of  black  tin  at  the  ticket- 
ings.  It  is  no  secret  that  the  smelters  were 
prepared  to  purchase  on  dry  weight,  but  the 
possible  loss  of  the  tin  left  in  the  sacks  after 
delivery  proved  a  stumbling-block  with  some 
of  the  mine  representatives. 

Great  Dowgas. — The  sale  of  the  plant  and 
machinery  which  took  place  recently  is  the  last 
chapter  of  this  unfortunate  venture.  I  say 
unfortunate,  because  the  property  has  not  been 

adequately  developed  to  prove  anything  defin- 
ite, while  on  the  other  hand,  thousands  of 

pounds  was  spent  on  surface  machinery  and 
dressing  plant  before  the  position  of  the  mine 
warranted  it.  Formed  in  July  1905,  the  com- 

pany had  a  nominal  capital  of  ̂ 60,000,  which 
was  subse(]uently  increased  to  ̂ 90,000,  and 

ample  working  capital  was  provided.  The  pro- 
perty adjoins  the  Great  Hewas,  Great  Pol- 

gooth,  St  Austell  Consols,  and  other  famous 
mines,  which  collectively  yielded  ores  of  tin, 

copper,  etc.,  to  the  value  of  over  2i  million 
pounds.  The  mistake  was  made  of  spending 
the  greater  portion  of  the  working  capital  on 

machinery  instead  of  on  development,  a  blun- 
der made  so  often. 
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Grenville  United. —  In  my  letter  last 
month,  the  cost  per  ton  for  royalties  was  given 
as  2s.  22d.  whereas  it  should  have  been  Is. 
higher,  or  3s.  32d.  per  ton. 
Cam  Brea  &  Tincroft. — The  attention 

of  the  mining  community  in  Cornwall  is  di- 
rected to  the  competition  which  has  been  ar- 
ranged by  E.  S.  King  for  the  purpose  of  guid- 

ing him  as  to  which  form  of  stamp  to  instal 
in  the  new  crushing  plant  to  be  provided  out 
of  money  lent  to  the  company  by  Viscount 
Clifden,   The  trial  is  between  the  Californian 

this  favourable  result.  The  authorities  at 
Tresavean  have  given  an  order  for  three  Nis- 
sen  stamps.  An  order  has  also  been  given  for 
two  Nissen  stamps  for  the  Garhdna  mine  in  the 
Wendron  district,  on  the  recommendation  of 
Josiah  Paull,  the  manager  of  South  Crofty. 

The  product  of  the  respective  trial  batteries 
will  be  treated  over  Card  tables,  supplied  by 
N.  Guthridge,  of  London,  while  the  middling 
will  be  re-ground  in  Cobbe-Middleton  grind- 

ing pans.  From  these,  the  pulp  flows  over 
more  Card  tables  and  the  middling  is  again 

NISSEN  AND  CALIFORNIAN  STAMPS  SIDE   BY  SIDE  AT  CARN  BREA. 

stamp,  supplied  by  the  Sandycroft  company, 
and  the  Nissen  stamp  manufactured  by  Head, 
Wrightson  &  Co.  The  battery  of  five  Cali- 

fornian stamps,  although  erected,  is  not  yet 
ready  for  atrial  run,  but  the  two  Nissen  stamps 
have  been  installed  and  private  trials  have 
been  made.  In  trials  between  the  Nissen 
stamp  and  the  plant  at  South  Crofty,  the  former 
proved  that  in  spite  of  its  greater  weight  it 
produced  less  slime.  The  South  Crofty  stamps 
produced  39%  of  minus  200-mesh,  and  the 
Nissen  only  33%.  The  greater  rapidity  of 
discharge  by  the  Nissen  stamps  accounts  for 

re-ground.  I  am  given  to  understand  that  ex- 
cellent results  have  been  secured  on  this  com- 

bination, which  contains  several  features  new 
to  Cornwall. 

The  loss  for  the  four  weeks  ended  August 
23  was  ;^2283,  or  only  about  ;^500  short  of  the 
total  loss  for  the  six  months  ended  June  30 
last.  On  account  of  the  lack  of  capital,  the 
position  is  causing  anxiety  locally,  and  the  re- 

port on  the  property  now  being  made  by  James 
Bros,  is  awaited  with  interest,  for  no  doubt  on 

this  will  largely  depend  the  provision  of  fur- 
ther capital. 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper  : 

Sept.  1913 
£11.  5s.  3d. 

.\ugust  1913 

^69.  6s.  Od. 
Sept.  1912 

£1%.  17s.  5d. 

The  strong  statistical  position  of  this  metal 
is  growing  still  stronger.  While  American 
stocks  are  diminishing  and  American  ship- 

ments to  Europe  are  continuing  at  their  high 
level,  the  European  stocks  at  each  compilation 
show  steady  diminution.  So  marked  is  the 
contrast  between  the  figures  published  and 
the  persistent  reports  of  declining  trade  that 
the  financial  Press  is  now  commencing  to  dis- 

credit the  accuracy  of  the  published  returns, 
and  in  one  quarter  to  account  for  the  shortage 
by  the  fact  that  producers  are  holding  back 
supplies  at  the  mines.  While  these  statements 
are  serving  a  useful  purpose  in  restraining  any 
wild  speculative  movement,  consumers  would 
be  well  advised  to  keep  a  level  book,  and  not 

be  tempted  to  go  short  of  supplies.  The  posi- 
tion m  regard  to  supplies  is  more  critical  than 

is  recognized  by  those  not  in  close  touch  with 
both  consumers  and  producers.  The  rapid 
rise  of  the  past  two  months  confessedly  lends 
colour  to  the  suggestion  of  manipulation,  but 

direct  evidence  is  lacking.  The  general  posi- 
tion in  the  United  States,  where  legislative 

activities  com.bined  with  fears  of  labour 
troubles  and  disappointment  over  the  harvest 

engender  a  wholesome  restraint,  has  discour- 
aged plunging  by  bull  operators,  and  the  best 

interests  of  the  copper  trade  will  be  served  by 
a  continuance  of  this  restraint. 

TIN. 

Average  prices  of  cash  standard  tin  : 

Sept.  1913         August  1913         Sept.  1912 
^193.  7s.  7d.     ̂ 188.  19s.  Od.    ̂ 223.  19s.  6d. 

The  market  has  drifted  into  dulness,  and 

the  various  movements  in  prices  give  little  in- 
dication of  any  broad  general  tendency  or  of 

any  fixed  policy  on  the  part  of  operators.  At 
the  Banca  sale  the  metal  fetched  an  average 

of  ̂ 193.  10s.,  but  the  hopes  of  a  rising  mar- 
ket have  been  dissipated  by  the  unexpected 

increase  of  1832  tons  in  the  visible  supplies  at 
the  end  of  September.  Eastern  sellers  have 
been  parting  with  their  product  at  falling 

prices,  and  the  American  demand  is  not  en- 
couraging. Traders  hope  for  better  business 

after  the  passage  of  the  new  tariff  law.  Trade 
in  this  country  is  steady. 

LEAD. 

Average  prices  of  soft  foreign  lead : 
Sept.  1913  August  1913       Sept.  1912 

^19.  14s.  lOd.      ̂ 19.  15s.  8d.      ̂ 21.  9s.  Od. 

Lead  has  been  marked  by  short  spasms  of 
depression.  The  period  of  high  prices  has 
lasted  so  long  that  bears  have  been  tempted 
to  sell  short.  With  restricted  supplies  they 
have,  when  forced  to  cover,  driven  prices  up 

again  to  their  own  undoing,  and  to  the  con- 
tinued support  of  the  market.  Russia  has 

been  and  still  remains  a  heavy  buyer,  laying 

in  a  winter  supply,  but  in  this  country  manu- 
facturers complain  of  bad  trade.  It  is  pro- 

bably this  consideration  that  has  led  them  to 
work  on  insufficient  stocks,  whereby  they  have 

been  forced  into  buying  for  immediate  de- 
livery at  heavy  premiums.  Dealers  are 

thought  to  be  still  on  the  short  side  for  both 
September  and  October  delivery.  There  is 
little  change  in  the  Mexican  situation.  Some 
smelters  are  working  fitfully,  but  as  we  go  to 

press  news  reaches  us  of  the  capture  of  Tor- 
reon  by  the  rebels,  cutting  oflF  supplies  from 
there,  and  also  from  Mapimi. 

SPELTER. 

Average  prices  of  good  ordinary  brands : 
Sept.  1913  August  1913        Sept.  1912 

£2\.  3s.  lOd.       ̂ 20.  14s.  Od.     £lb.  17s.  Od. 

Prices  suffered  a  relapse  when  dealers  heard 
that  the  syndicate  had  not  raised  its  selling 
limit,  and  quotations  on  the  London  market 

fell  to  ̂ ^20.  15s.  to  ̂ "21  for  ordinary  brands. 
Consumers  are  covered  well  ahead,  and  busi- 

ness is  dull.  Dealers  who  had  bought  freely 
last  month  in  anticipation  of  higher  markets 
have  been  forced  to  put  about  2000  tons  into 
London  warehouse.  This  will  effectually 
check  any  upward  tendency  for  some  time. 

OTHER  METALS  AND  MINERALS. 

Prices  quoted  on  October  10  : 
Silver. — 28id.  per  oz. 
Platinum. — 185s.  per  oz. 
Bismuth. — 7s.  6d.  per  lb. 
Cadmium. — 3s.  3d.  per  lb. 

Aluminium. — £'^b  to  ̂ ^87  per  ton. 
NiCKKL. — £\1^  per  ton. 

Antimony. — ^"28  to  £lQi  per  ton. 
Quicksilver. — £l .  5s.  per  flask. 
Manganese  Ore. — 9H.  to  Hid.  per  unit. 
Iron  Ore.  —  Cumberland  hematite  23s. 

per  ton  at  mine.     Spanish  20s.  delivered. 
Pig  Iron. — Cleveland  53s.  per  ton.  Hema- 

tite 65s.  6d.  per  ton. 
Wolfram  Ore. — 33s.  per  unit  (1%). 
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PERSONAL 
G.  Percy  Ashmore  is  home  from  New- 

foundland. 

J.  A.  Agnew,  formerly  with  Bewick,  More- 
ing  &  Co.  in  Australia,  is  now  at  Lima,  Peru. 

J.  F.  Balfour  has  returned  from  Northern 
Nigeria. 

S.  H.  Ball  sailed  for  New  York  on  Oct.  18. 
Noel  Barber  has  returned  from  Mexico. 
A.  Chester  Beatty  sailed  for  New  York 

on  October  4. 

E.  J.  Borlase  has  left  Rio  Tinto  to  be- 
come chief  engineer  with  the  Huelva  Copper 

&  Sulphur  Company. 
Thomas  Breakell  has  gone  to  Asia 

Minor. 

Walter  Broadbridge,  chief  engineer 
to  the  Minerals  Separation  Company,  has 
gone  to  Chile. 

W.  A.  Carlyle  sailed  for  South  Africa 
on  September  20. 

E.  J.  Carlyle,  on  his  return  from  the 
Argentine,  sailed  for  New  York  on  October  11. 
Percy  Cazalet  is  here  on  leave  from 

Johannesburg. 
Camillo  Cerruti,  formerly  at  Johannes- 

burg, was  in  London  recently. 
George  P.  Chaplin,  of  Bruce  Marriott 

&  Co.,  has  returned  from  a  tour  in  Australasia. 
F.  Close  has  started  consulting  practice 

in  conjunction  with  G.  T.  Holloway  &  Co., 
at  Limehouse. 

Cecil  H.  Cropper  has  been  appointed 

assistant- manager  of  the  Tronoh  mine,  in  the 
Malay  States. 

A.  M.  Finlayson  sailed  for  Burma  on 
October  9. 

F.  Lynwood  Garrison  is  in  California. 

TheODOR  GoLDSCHMIDT  is  studying 
metallurgical  improvements  in  America. 

W.  H.  GOODCHILD  is  home  again  from 
the  Transvaal. 

Charles  Greenway,  metallurgist  to  the 
Cordoba  Copper  Co.,  has  returned  to  Spain. 
W.  J.  Hamilton  has  been  appointed 

general  manager  of  the  Cerro  de  Pasco. 
Paul  Heroult  is  visiting  the  United 

States. 

Rush  M.  Hess  is  returning  from  Colorado 
to  Ecuador. 

Thomas  Huntington  is  visiting  the 

Bwana  M'Kubwa  copper  mine.  Northern Rhodesia. 

J.  Power  Hutchins  was  married  to  Miss 
Elizabeth  McNear  in  London  on  October  15. 

A.  E.  KiTSON  has  been  appointed  director 
of  the  Geological  Survey  of  the  Gold  Coast. 

Henry  C.  Jenkins  has  returned  from 

Nigeria. 
Carlos  W.  Van  Law,  from  Pachuca,  has 

been  in  London  and  Paris. 
Ernst  Lichtenberg  sailed  for  Canada 

on  October  3. 
Edward  Loring  was  married  in  London 

on  September  11  to  Miss  Vera  Birkbeck. 
Harold  D.  Martin  has  returned  from 

Siberia. 
H.  F.  Marriott  left  for  Prestea,  West 

Africa,  on  September  26. 
James  Negus  left  on  October  2  on  his 

return  to  the  Mount  Boppy  mine,  N.S.W. 

H.  Nestor  Schnurmann  has  legally 
adopted  the  name  of  Nestor  Sherman.  He 
leaves  for  Bengal  shortly. 

K.  C.  Nichols  has  returned  from  the 

Kamerun,  whither  he  went  for  the  Niger 
Company. 

Mungo  Park  is  here  from  the  Malay  States. 

Walter  G.  Perkins  is  on  his  way  to 
Korea,  by  way  of  Siberia. 

Robert  P.  Roberts, of  Great  Falls,  Mon- 
tana, has  been  appointed  metallurgist  to  the 

Mount  Lyell  company  in  succession  to  A.  L. 
Dean. 

C.  G.  Rutledge  has  been  appointed 

manager  of  the  Mammoth  copper  mine,  Chil- 
lagoe,  Queensland. 
Edward  R.  Schoch  has  left  London  on 

his  return  to  the  Rooiberg  tin  mine  in  the 
Transvaal. 

A.  E.  Seal  has  returned  from  Colombia. 

Stanley  C.  Sears  was  married  on  October 
8  at  Salt  Lake  to  Mrs.  Robert  Holmes  Officer. 

S.  A.  R.  Skertchley  has  returned  from 

Spain,  and  will  probably  go  to  Mexico. 
G.  Hildick  Smith  is  on  his  return  journey 

to  the  Rand. 
R.  E.  Smith  has  been  engaged  as  chief 

technical  assistant  to  Leon  Perret,  general 

manager  for  the  Lenskoie  Gold  Mining  Com- 

pany. O.  J.  Steinhart,  of  Twite  &  Steinhart, 
was  in  Portugal  during  September. 

H.  L.  Twite  has  gone  to  the  Mawchi  tin 
mines  in  the  Southern  Shan  States. 
Ernest  Williams  has  returned  from 

Russia. 
L.  WiLMOTH  is  on  his  v/ay  to  Korea. 
Horace  V.  Winchell,  on  his  return  from 

the  Argentine,  visited  San  Francisco. 
Ernest  R.  Woakes,  accompanied  by 

Launcelot  Dawson,  has  gone  to  Asia 
Minor. 



POWER    ON    MINES. 

Timely  notes  on   Production  of  Gas  from  Wood.      Items  of  Cost. 

By  W.  J.  LORING 

TH  E  all-important  problem  of  cheapening 

the  cost  of  power- production  has  had,  for 

many  years  past,  the  serious  consideration 

of  my  firm.  It  was  recognized  that  power 
costs  in  Western  Australia  were  then,  and 

would  no  doubt  continue  to  be,  on  the  extrava- 

gant side,  solely  on  account  of  local  conditions, 
namely  : 

1.  High  cost  of  fuel. 

2.  High  cost  and  poor  quality  of  water  for 

steaming.  This  does  not  apply  to  the  Cool- 

gardie  water  scheme,  as  that  water  is  excell- 
ent, but  expensive. 

3.  High  cost  of  boiler-cleaning,  and  of 
spare  parts. 

However,  these  three  problems  have  had 
our  serious  attention,  and  good  progress  has 
been  made  toward  a  material  reduction  in  the 

cost  of  producing  power.  The  improvements 
have  been  in  the  direction  of  substituting  gas 

as  a  motive-power  m  the  place  of  steam.  The 
use  of  gas  for  producing  power  is  not  new, 

but  the  application  of  gas-power  generated 
from  wood  direct,  running  continuously,  with- 

out trouble,  at  40%  less  cost  than  the  best 
steam-plants,  is,  I  think,  worthy  of  publicity. 

For  some  years  we  have  been  using  gas- 

power  generated  from  charcoal,  with  satis- 
factory results,  comparing  its  cost  with  that  of 

producing  steam.  Inventions  for  the  produc- 
tion of  gas  direct  from  wood  have  been  on  the 

market,  but  unfortunately  the  trials  were  not 

as  satisfactory  as  we  could  wish.  Certain  al- 
terations were  made  by  our  mechanical  engi- 

neering staff,  which  have  resulted  in  a  great 
improvement. 

Under  our  management  in  Western  Aus- 
tralia the  following  plant  has  been  operated 

for  comparative  results,  which  I  am  pleased 
to  give  : 

One  20-stamp  mill ;  stamps  of  1 250  lb.  each. 
One  15  by  9  in.  Hlake  rock-breaker,  with 

elevator. 

One  16  ft.  by  4  ft.  tube-mill. 
One  5  ft.  grmdmg  pan. 
One  tailing-pump. 
A  complete  slimmg-plant,  including  a  vacu- 

um-filter, B.  M.  thickener,  agitators,  and  the 
usual  pumps,  elevators,  etc. 

A  charcoal  producer  was  installed  to  gener- 
ate gas,  and  in  September  1912  the  producer 

ran  30  days,  using  50  tons  of  charcoal,  valued 
at  ̂ 156.  4s.  3d.,  or  a  cost  of  £b.  4s.  Id.  per 
24  hours. 

In  October  1912  the  producer  ran  31  days, 
using  53  tons  of  charcoal,  valued  at  ̂ ^159. 
3s.  Od.,  or  a  cost  of  ib.  2s.  8d.  per  24  hours. 

In  November  1912  the  producer  ran  11 
days,  using  20  tons  of  charcoal,  valued  at  £^Q, 
or  a  cost  of  £b.  9s.  Id.  per  24  hours. 

Wood  was  then  substituted  for  charcoal,  and 

the  producer  ran  19  days,  using  50  tons  of 
mulga  fire- wood,  valued  at  £11 .  10s.  6d.,  or  a 
cost  of  ̂ 1.  19s.  6d.  per  24  hours. 

In  December  1912  the  charcoal  producer 

ran  1 1  days,  using  22\  tons  of  charcoal,  valued 
at  £bl.  13s.  Id.,  or  a  cost  of  £^.  3s.  Od.  per 
24  hours.  The  wood  producer  ran  18  days, 

using  53  tons  of  fire-wood,  at  a  total  value  of 
^^40.  16s.  lOd.,  or  a  cost  of  £2.  5s.  5d.  per  24 
hours. 

In  January  1913  the  charcoal  producer  ran 
9  days,  using  15  tons  of  charcoal,  valued  at 

^"45,  or  a  cost  of  £5  per  24  hours.  The  wood 
producer  ran  19  days,  using  61  tons  of  fire- 

wood, at  a  total  cost  of  £\1 .  6s.  9d.,  or  a  cost 
of  £2.  9s.  lOd.  per  24  hours. 

In  February  1913  the  charcoal  producer 
ran  10  days,  using  17  tons  of  charcoal,  valued 
at  £b^.  12s.  Od.,  or  a  cost  of  £b.  3s.  2d.  per 
24  hours.  The  wood  producer  ran  18  days, 

using  45  tons  of  fire-wood,  valued  at  £^33. 
15s.  Od.,  or  a  cost  of  £\.  17s.  6d.  per  24  hours. 

In  March  1913  the  wood  producer  ran  31 

days,  using  99  tons  of  fire- wood,  valued  at 
^74.  5s.  Od.,  or  a  cost  of  £2.  7s.  lOd.  per  24 
hours. 

Comparing  the  month  of  October  1912, 
when  the  charcoal  producer  ran  31  days,  with 
the  month  of  March  1913,  when  the  wood 
producer  ran  a  similar  period,  the  following 
interesting  figures  are  shown  :  A  saving  by  the 
use  of  wood  over  charcoal  of  £2.  14s.  lOd.  per 

24  hours,  and  3'64d.  per  ton  crushed. 
Tons     Days  Total  Cost  per  Por  ton 

Dale      crushed    run  cost  24  hours  crushed 

Oct.  1912      5500        31  £l59.  3s.  Od.  £5.  2s.  8d.  6'94d. 
Mar.  1913     5400        31  £74.  5s.  Od.  iZ.  7s.  lOd.  3'3d. 

The  above  is  a  comparison  of  fuel  cost  in 
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running  a  gas-engine  of  200  b.h.p.  at  sea- 
level,  generating  an  average  of  170  b.h.p. 
where  now  in  use  on  the  goldfields  of  Western 
Australia. 

The  October  run  is  with  the  engine  coupled 

to  the  charcoal  gas-producing  plant,  the  cost 
of  charcoal  being  59s.  per  ton. 

The  March  run  is  with  the  engine  coupled 
to  a  continuous  wood  gas-producer  plant,  of 
the  Degenhardt-Jorden  type,  the  cost  of  wood 
being  9s.  per  ton,  delivered  on  the  mine  in 

6-ft.  lengths,  or  15s.  per  ton  cut  in  2i-ft. 

lengths,  and  delivered  on  the  producer  plat- 
form. In  both  cases  the  cost  of  fuel  is  calcu- 

lated on  the  basis  of  delivery  on  the  producer 

platform. 
This  generator  may  be  used  on  any  wood 

and  coal.  Wood  is  used  in  2  to  2i  ft.  lengths, 
6  to  12  in.  diam.,  or  in  odd  pieces,  suchasscraps 

from  timber-f  ramingand  carpenter  work.  Hol- 

low logs  may  be  used.  Any  sand  or  clinker- 
ing  matter  introduced  unavoidably  with  the 
fuel  is  easily  eliminated  by  the  special  grate 
invented  by  our  chief  mechanical  engineer, 
Mr.  W.  R.  Degenhardt. 

In  using  wood,  actual  practice  has  demon- 

strated that  from  2  to  2'2  lb.  of  mulga  wood 
are  required  per  b.h.p. -hour.  Stoking  is 
easily  carried  out,  while  the  admission  of  air 
during  stoking  is  of  no  consequence ;  the  covers 
on  the  producer  are  loose  and  easily  handled. 

A  short  description  of  the  operation  of  this 
generator  and  the  result  therefrom  will  be  of 
interest.  The  ordinary  producer  plant,  using 
charcoal  or  coal,  is  so  arranged  that  air  and 
steam  are  drawn  through  the  fire-grate,  and 
maintain  combustion  of  the  fuel  sufficiently  to 
distil  and  enrich  the  explosive  gases  which 
pass  up  through  the  fresh  fuels.  These  gases, 
of  course,  contain  volatile  matter  (tar)  which 
must  be  removed  before  the  gases  are  pure 
enough  for  use  in  an  engine. 

Bituminous  coals  and  ordinary  fire-wood 
contain,  respectively,  30%  and  60%  of  volatile 

matter,  and  in  the  ordinary  producer  tar- ex- 
tractors are  necessary  for  its  removal.  Good 

charcoal  contains  only  a  small  amount  of  vola- 
tile matter,  and  the  usual  coke  and  sawdust 

scrubbers  are  sufficient  for  its  removal.  In 
the  case  of  bituminous  coals,  the  large  quantity 

of  volatile  matter  rejected  represents  lost  en- 
ergy. In  the  case  of  charcoal,  its  manufacture 

by  burning  in  kilns  drives  off  this  volatile  mat- 
ter, but  the  gross  loss  of  energy  is  the  same. 

The  work  that  the  continuous  wood  or  coal 

gas  generator  does  is  to  convert  into  a  fixed 
gas  for  engine  use,  not  only  the  fixed  carbon 
in   the   fuels,  but  the  volatile  hydrocarbons. 

and  to  get  the  maximum  heat  energy  out  of 
the  crude  fuel.  This  continuous  generator  is 
of  the  down-draught  type,  that  is,  the  air  and 

superheated  steam  necessary  for  the  combus- 
tion of  the  fuel  and  enrichment  of  the  gas  pass 

down  through  the  fuel  in  the  course  of  com- 
bustion, where  they  combine  with  the  carbon 

in  the  fuel,  to  form  gas. 
This  short  description  will  be  sufficient  to 

show  how  gas  is  being  generated  in  this  type 
of  generator.  The  special  feature  in  the 

Degenhardt-Jorden  generator  is  the  form  of 

grate  used,  which  admits  of  the  fire-bars  being 
shced  and  raked  while  the  generator  is  in  op- 

eration. This  prolongs  the  life  of  the  fire-bars, 

and  makes  it  possible  to  keep  an  even  filter- 
bed  of  'live'  charcoal  on  the  grate.  From 
practical  tests  it  has  been  found  that  it  requires 

from  2  to  2'2  lb.  wood  per  b.h.p. -hour. 
Some  comparisons  follow :  Firewood  cost- 

ing 13s.  6d.  per  ton  used  for  steam  generation, 

and  developing  power  bymeansof  acompound- 
condensing  steam-engine  (steam  consumption 

15  lb.  per  b.h.p- hour.) ;  the  cost  of  fuel  is 

0'36d.  per  b.h.p. -hour. 
Charcoal  costing  65s.  per  ton,  and  used  in  a 

producer-gas  plant,  driving  a  gas  engine ;  the 

cost  of  fuel  is  0"348d.  per  b.h.p. -hour. 
Fire-wood  costing  13s.  6d.  per  ton,  plus  4s. 

per  ton  for  cutting  into  2-ft.  lengths,  and  stack- 
ing on  generator  platform,  making  the  cost 

17s.  6d.  per  ton  at  point  of  use.  The  above 

used  in  a  Degenhardt-Jorden  continuous  gas- 

producer,  driving  a  gas-engine,  the  cost  of  fuel 
is  0T98d.  per  b.h.p. -hour. 

Collie  coal,  costing  34s.  per  ton,  and  used 
in  the  same  gas-producer  and  engine  ;  the  cost 

of  fuel  is  O'lSd.  per  b.h.p. -hour. 
Our  chief  engineer  is  well  versed  in  gas  pro- 

duction, having  been  employed  by  a  large  con- 
cern using  gas  in  Australia,  prior  to  entering 

our  service.  His  knowledge,  coupled  with  the 

experience  and  knowledge  of  our  staff  and  the 
combination  of  collective  forces,  has  resulted 

as  above.  So  much  do  we  think  of  this  ad- 
vance in  the  production  of  cheap  power  that 

we  are  at  present  installing  a  gas  plant  on  the 
Sons  of  Gwaliaat  Leonora,  Western  Australia, 
to  generate  660  h.p.,  the  redemption  of  the 

cost  of  same  being  made  in  36  months.  There- 
fore, a  mine  having  a  reserve  of  ore  equal  to  a 

supply  for  over  36  months  will  do  well  seriously 
to  consider  substituting  this  type  of  power  for 
the  usual  steam-plants,  especially  in  a  country 
where  the  fuel-supply  is  getting  depleted 
within  an  economical  distance  of  the  point  of 

consumption,  which,  at  the  present  rate  is 
certain  to  increase  the  price. 



TRAVELLING  IN   RUSSIA 

By  JOHN  POWER  HUTCHINS 

Introductory. — The  important  gold  mines 
of  the  Russian  empire  are  situated  in  regions 
having  a  hot  summer  and  a  cold  winter,  the 

temperature  ranging  from  over  90°  F.  in  sum- 
mer to  minus  50°  F.  in  winter  ;  therefore  there 

is  a  great  difference  between  the  outfit  needed 
in  varying  seasons.  Owing  to  tales  often  more 
picturesque  than  veracious,  we  are  apt  to  think 
of  Siberia  as  a  frozen  waste,  teeming  with 
fierce  wolves  and  dangerous  bears.  However, 
the  summer  climate  is  warm  and  delightful. 
Large  crops  of  oats  and  other  hardy  grains  are 
harvested  even  on  the  watersheds  of  the  Lena 

and  Amur  rivers.  Wild  flowers  are  plentiful. 
Several  varieties  of  wild  berries  grow  abund- 

antly. It  is  necessary  that  these  circumstances 
of  climate  should  be  appreciated  in  order  to 
prepare  for  travel  in  the  Russian  empire. 

The  illustrations  accompanying  this  article 
are  intended  to  show  the  unusual  modes  of 

travel  and  transport. 
There  is  an  increased  interest  in  Russian 

and  Siberian  mining.  Inasmuch  as  many  en- 
gineers will  be  sent  to  this  part  of  the  world  to 

examine  mines,  and  they  will  have  to  face  diffi- 
culties due  principally  to  unfamiliarity  with 

the  climate,  language,  customs,  and  local  con- 
ditions, the  following  paper  is  written,  after 

several  years' experience  in  Russia  and  Siberia, 
with  the  hope  that  it  may  be  useful  to  other 
professional  men  travelling  in  these  regions. 

Anyone  entering, living  in, or  departing  from 
Russia  must  have  a  passport.  This  must  be 
procured  from  the  government  of  the  country 
of  which  the  traveller  is  a  citizen.  Before 

entering  Russia  or  Siberia,  the  passport  must 
be  vise,  or  endorsed,  by  a  Russian  consul  at 
some  principal  city  outside  Russia.  This  al- 

lows him  to  enter  the  Russian  empire.  On 
arrival  at  the  frontier,  this  passport  is  inspect- 

ed, and,  if  all  is  found  in  order,  there  is  do  diffi- 
culty. If  he  has  no  passport,  or  neglects  to 

have  it  vise,  there  is  a  likelihood  of  trouble  and 
delay.  It  is  best  to  have  a  passport  xnse  on 
every  visit  to  Russia  or  Siberia,  and  so  insure 
against  delay.  When  the  traveller  is  accom- 

panied by  his  wife,  it  is  better  to  have  a  separ- 
ate passport  for  each  person,  for  then  each  can 

travel  separately,  but  one  passport  can  be  had 
that  is  good  for  husband,  wife,  and  family.  On 
arrival  at  a  hotel,  demand  is  generally  imme- 

diately made  for  the  passport.    After  residing 

six  months  in  Russia  or  Siberia  it  is  necessary 

to  get  another  passport  from  the  Russian  au- 
thorities. While  in  Russia  and  Siberia,  the 

passport  should  always  be  kept  where  it  can 
be  quickly  shown,  for  the  officials  may  ask  to 
see  it.  In  some  parts  of  Siberia  request  is  sel- 

dom made  to  see  the  passport,  and  there  seems 
to  be  a  decreasing  rigour  in  this  respect.  Before 
leaving  the  country,  the  passport  must  be  vise. 
This  is  done  by  the  police  and  is  a  matter  of 
no  difficulty  ;  it  must  not  be  forgotten,  how- 

ever. For  instance,  it  may  happen  that  owing 
to  a  hasty  decision  to  leave  the  country, no  time 
is  available  to  have  the  passport  vise,  but  if 
this  has  been  done  previously,  it  is  then  pos- 

sible to  start  for  the  frontier,  after  arranging 

with  the  hotel-keeper  to  see  the  local  police  and 
telegraph  the  police  at  the  frontier  the  neces- 

sary permission  to  leave  the  country. 
In  the  larger  cities  the  hotels  are  comfort- 

able and  generally  have  servants  who  can  talk 
some  other  language  than  Russian.  The  hotels 
usually  send  an  agent,  or  porter,  to  meet  trains 
or  steamers.  These  men  attend  to  the  regis- 

tered luggage.  They  also  help  in  depart- 
ing, by  buying  the  tickets,  registering  luggage, 

and  seeing  the  traveller  safely  on  the  train  or 
steamer.  In  hiringatfrosc/z^<7,  an  open  carriage, 
and  the  usual  means  of  conveyance  in  the  city 

or  town,  a  price  should  be  arranged  before- 
hand, and  this  can  often  be  made  for  about 

half  that  first  asked  by  the  driver.  This  may 
save  disagreeable  argument  in  the  event  of  the 
driver  attempting  to  overcharge  after  arrival 
at  the  destination. 

Language. — It  is  advisable  to  buy  an  ele- 
mentary Russian  grammar,  and  learn  the 

printed  alphabet  before  reaching  Russia.  It 

is  advantageous,  also,  to  learn  the  written  al- 
phabet ;  also  to  count,  and  to  ask  a  few  neces- 

sary questions.  For  this  purpose  it  is  wise 

to  take  'The  American  in  Russia'  or  'The 
Englishman  in  Russia,'  paper  pamphlets  cost- 

ing about  2  shillings  or  50  cents,  and  contain- 
ing a  number  of  necessary  and  useful  expres- 

sions, their  equivalent  pronunciations  in  Eng- 
lish, and  their  meanings. 

Strenuous  efforts  should  be  made  to  learn 

Russian,  for  it  is  a  great  advantage  to  know 
even  a  little  of  it.  It  is  an  extremely  difficult 
language, but  by  diligence  it  is  possible  to  learn 
a  great  many  useful  words  and  expressions  in 

280 
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a  few  lessons.  It  is  a  good  plan  to  take  even 

as  few  as  five  lessons  as  a  preliminary  to  fur- 

ther study,  if  there  is  no  time  for  more,  at  the 

Berlitz  schools,  which  have  branches  in  many 

Tandem  and  Sleigh. 

cities.  I  took  a  course  of  thirty  lessons  in  a 

Berlitz  school,  and  found  them  worth  while. 

The  most  rapid  progress,  however,  was  made 

during  the  first  ten  lessons,  when  merely  learn- 
ing vocabulary  and  expressions.  After  that, 

it  was  attempted  to  teach  grammar,  and  it  is 
a  tremendous  strain  to  try  to  learn  a  difficult 

grammar  like  that  of  the  Russian  language 
when  explained  solely  by  gesticulations  ;  it  is 
discouraging  and  tiring  as  well.  Good  teachers 
of  Russian  can  be  found  in  the  larger  Russian 

cities.  These  can  teach  the  grammar,  explain- 

ing its  difficulties  in  the  student's  own  lan- 
guage, and  it  is  easier,  better,  and  cheaper  than 

when  going  to  the  Berlitz  or  similar  schools. 
Such  teachers  can  be  had  for  about  2  to  4  shil- 

lings per  hour. 

On  going  first  to  Russia,  it  is  usually  neces- 
sary to  have  an  interpreter,  unless  you  know 

German  or  French.  Most  educated  Russians 

talk  German  and  French,  and  many  talk  Eng- 
lish, for  Russian  linguistically  is  very  small, 

like  Sweden  or  Norway,  and  Russians  realize 
the  need  of  studying  foreign  languages.  In 
the  smaller  places,  however,  only  Russian  is 
probably  spoken.  It  is  exceedingly  difficult 
to  get  a  good  interpreter.  Linguistic  facility 
generally  seems  combined  with  characteristics 
that  make  good  barbers  or  waiters  only.  There- 

fore, the  traveller  is  hampered  by  the  inter- 
preter not  interpreting,  but  often  finding  out 

his  ideas,  taking  up  the  business,  talking  it 
over  with  the  Russian,  settling  it,  and  then  tell- 

ing the  arrangements  he  has  made.  Interpre- 
ters can  be  hired  for  about  ;^20  per  month,  and 

expenses.  It  is  recommended  to  hire,  as  an 

interpreter,  a  Russian  who  has  been  for  some 

years  in  London,  New  York,  or  other  foreign 

big  city.  Such  a  man  is  more  likely  to  give 
satisfaction  than  one  hired  in  Russia.  The  best 

way  to  avoid  the  troubles  incidental  to  unsatis- 

factory interpreters  is,  of  course,  to  learn  Rus- 
sian, and  here  again  I  urge  the  advisability  of 

studying  it. 
As  an  instance  of  difficulty  with  interpreters, 

a  well  known  engineer  during  the  past  few 

months  found  that  his  interpreter  was  asking 

for,  and  getting,  commissions  on  purchases  of 

outfit  and  supplies  ;  also  he  was  maliciously 

stirring  up  trouble  among  the  labourers.  Fur- 

ther, the  engineer  concluded  that  his  interpre- 
ter was  keeping  the  Russian  vendors  informed 

of  what  was  going  on,  and  it  seemed  that  these 

latter  might  have  been  paying  for  snch  infor- 
mation. It  is  best  not  to  put  your  faith  in 

interpreters. 

Customs  and  duties. — The  Customs  of^- 
cials  are  like  those  of  other  countries.  As  a 

rule,  they  give  little  or  no  trouble,  although 

usually  they  insist  upon  all  packages  being 

opened.     They  will  confiscate  playing  cards I-     1 
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and  fire-arms,  and  these  had  better  be  carried 

on  the  person  if  taken  to  Russia.  After  pass- 
ing the  Customs  several  times,  it  can  be  said 

that  it  is  no  more  difficult  in  Russia  than  the 
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United  States  or  England.''  The  Russian 
official  does  not  usually  ask  you  if  you  have 
anything  dutiable,  and,  on  receiving  a  negative 
answer,  try  to  prove  that  you  are  a  liar,  by 
going  through  your  luggage  as  often  as  do  the 
American,  German,  or  French  officials,  but, 
asking  no  questions,  he  proceeds  to  examine 
for  himself. 

Means  of  travel. — The  principal  mining 
regions  of  the  Russian  empire  are  in  the  Ural 
mountains,  the  Altai  mountains,  and  on  the 
watersheds  of  the  Lena,  Obi,  Yenesei,  and 
Amur  rivers.  These  districts  are  generally 

reached  by  the  Trans-Siberian  railway  or  its 
branches,  supplemented  by  travel  on  river- 
steamers  part  of  the  way.  Usually  it  is  neces- 

sary to  do  some  travelling  by  wagon  or  sleigh 
as  well.  In  winter,  when  the  rivers  are  frozen 
and  navigation  is  closed,  it  may  be  necessary 
to  make  long  journeys  by  sleigh. 

Railway  travel  is  generally  comfortable, 
though  slow.  When  one  is  travelling  alone, 
it  is  best  to  go  first-class,  but  when  two,  or 
more,  are  together,  it  is  often  better  to  travel 
second-class.  For  instance,  when  two  to- 

gether buy  first-class  tickets,  they  are  often 
put  in  one  first-class  compartment,  usually 

having  but  two  berths,  and  they  will  be  crowd- 
ed. When  two  travel  together  second-class, 

they  are  often  put  into  a  second-class  compart- 
ment which  is  about  twice  as  large  as  a  first- 

class  compartment  and  about  the  same  in  other 

respects.  This  is,  therefore,  much  more  com- 
fortable. The  trains  are  not  generally  crowd- 

ed, so  it  is  possible  for  two  people  to  travel 
alone  in  a  large  second-class  compartment.  If 
the  train  is  well  filled,  so  as  not  to  permit  two 

people  having  a  4-place  second-class  compart- 
ment, it  is  then  possible  to  change  to  first-class. 

The  Compagnie  Internationale  des  Wagons 
Lits  runs  sleeping  and  dining-cars  on  many  of 
the  Russian  trains.  It  also  runs  a  complete 

train  on  the  Trans-Siberian  railway  from  Mos- 
cow to  Vladivostok.  This  train  runs  no  faster 

than  the  other  express  trains,  and  there  is  no 
advantage  in  travelling  upon  it, advertisements 

to  the  contrary  notwithstanding.  The  sleeping- 
cars  are  usually  more  crowded  than  are  the 
Russian  cars,  and  there  is  an  extra  charge  for 

a  service  often  not  so  good  as  on  the  Govern- 
ment or  State  cars.  The  Wagon  Lits  dining- 

cars  serve  bad  table-d'hote  meals,  which  are 
best  enjoyed  by  avoiding.  The  Government 

trains  give  both  a  table  d'hote  and  an  a  la 
carle  service,  which  are  both  satisfut  tory. 

It  is  well  to  remember  that  the  traveller  is 

*  I  he  writer  it  an  American  engineer,  otherwise  he  would  not 
couple  the  custoint  inspection  of  these  two  countries.— Kuitor). 

likely  to  be  told  at  the  Wagons  Lits  company's office  that  the  Government  cars  are  crowded, 
in  order  to  make  him  purchase  special  tickets 

for  the  W^agons  Lits  cars,  only  to  find  that  the 

ordinary  cars  are  empty  and  that  the  W^agons 
Lits  cars  are  crowded.  It  is  only  possible  to 

change  into  the  ordinary  or  State  cars  by  pay- 
ing full  additional  sleeping-car  charges. 

After  several  disagreeable  experiences  on 
Wagons  Lits,  I  suggest  that  it  is  best  to  travel 
in  the  Government  cars  and  on  the  Govern- 

ment trains  by  preference.  I  have  made  a  long 
trip  consuming  nearly  seven  days  on  a  Wagon 
Lit  that  was  badly  crowded,  and  very  much 
out  of  repair,  and  so  poorly  lighted  that  it  was 
impossible  to  read  at  night,  and  I  was,  as  a 
result,  not  nearly  so  comfortable  as  passengers 

travellingsecond-classonthe  Government  cars 
of  the  same  train.  I  was  told  at  the  Wagons 
Lits  office  that  the  ordinary  cars  were  crowded, 
when  they  were  really  almost  empty.  It  is 
necessary  to  be  particularly  careful  of  the  water 
from  carafes  in  Wagons  Lits.  I  have  caught 
the  car  porter,  who  was  drunk  every  day  for 
the  five  days  of  the  journey,  filling  a  carafe 
with  water  from  the  car-tank  while  in  Man- 

churia, instead  of  using  only  boiled  water.  This 
is  the  region  that  had  been  scourged  by  plague 
only  a  few  months  before,  and  where  cholera 
and  typhoid  are  common. 

As  a  traveller  is  allowed  only  a  small  weight 

of  free  registered  luggage,  it  is  wise  to  have 
much  of  it  in  valises  or  bags,  so  as  to  be  able 

to  take  these  into  the  sleeping-car  compart- 
ment. Large  racks  are  provided  for  this  pur- 

pose ;  and  to  illustrate,  such  impedimenta  as 

palm-trees,  dogs,  cook-stoves,  and  cooking- 
utensils  are  sometimes  seen  in  sleeping-car 
compartments  on  the  cheaper  trains. 
When  travelling  in  wheeled  vehicles  or 

sleighs,  trunks  even  of  steamer  size  are  a  great 
nuisance,  and  should  never  be  taken.  It  is  well 
to  make  it  a  rule  never  to  take  luggage  on  other 

than  railway  or  steamer  trips  in  Siberia  in  any- 
thing but  small  cases,  bags,  or  valises,  so  as 

not  to  be  inconvenienced  or  delayed.  It  is  an 
excellent  instance  of  the  need  for  doing  as 

the  Romans  do." Outfit. — Sheets,  blankets,  pillows,  and  pil- 
low-slips are  furnished  on  the  principal  trains, 

but,  on  the  others,  it  is  necessary  to  have  these 
articles,  as  well  as  soap  and  towels.  .\  rubber 
wash-basin,  large  enough  to  stand  in,  is  a  great 
convenience,  and  if  travelling  in  winter  and 
there  is  any  desire  for  fresh  air,  it  is  well  to 
have  a  screwdriver,  for  the  windows  are 
screwed  tight  on  trains.  Russians  do  not 
cra\"e  for  fresh  air. 
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Railway  travel  in  Russia  is  not  more  costly 
than  for  similar  travel  in  other  countries. 

Second-class  fares  are  generally  about  two- 
thirds  those  of  first-class.  Russians  think  it 

extravagant  to  travel  first-class,  and  they  mar- 
vel, and  not  without  reason,  at  foreign  com- 

Spike  Team  for  Narrow  Roads. 

panies  sending  mechanics  and 
labourers  on  first-class  tickets. 

On  the  Trans-Siberian  rail- 
way, there  are  express  and  post 

trains.  There  are  three  express 
trains  per  week,  each  way.  One 
of  these  leaves  St.  Petersburg, 
and  the  other  two  start  from 

Moscow.  The  post  trains  run 

daily.  Posttrainshavenodining- 
cars,  and  should  be  avoided  for 
long  trips  across  Siberia.  The 
running  time  from  St.  Peters- 

burg or  Moscow  to  Vladivostok 
is  9  days  by  the  express  trains. 
The  post  trains  take  about  4  days 
more  to  complete  the  trip.  It  is 
usual  to  find  someone  on  the 

trains,  either  among  passengers 
or  crew,  who  can  talk  English, 
German,  or  French,  and  there 
is  little  difficulty  even  for  the 
American  or  Englishman,  who 
is  usually  a  poor  linguist. 

On  rivers. — The  steamers  are  generally 
comfortable,  and  the  food  is  good.  On  them, 
as  on  some  of  the  trains,  it  is  necessary  to  have 
bedding,  namely,  pillows,  blankets,  and  bed 
linen.  In  addition  to  the  outfit  required  for 
travelling  on  trains,  it  is  advisable  to  have  a 
4—5 

folding  cot,  as  it  often  happens  that  all  the 
cabins  are  occupied  and  the  only  accommoda- 

tion is  in  the  dining-room  or  elsewhere,  on  a 
bench  or  on  the  floor.  It  is  wise  to  provide 

insect  powder,  for  bed-bugs  are  common,  not 
only  on  the  steamers,  but  in  many  hotels  in 

Siberia,  and  in  nearly  all  peas- 
ants' huts.  Extra  beds  are 

usually  rare  in  Siberian  houses, 
and  these  are  usually  so  dirty 
that  even  the  uncomfortable 

camp-cot  is  preferable.  It  is 
better  to  travel  first-class  on 
river  steamers.  Fares  cost 

about  li  to  li  cents  per  kilo- 
metre on  the  Amur,  and  2  to 

2ic.  per  km.  on  the  Lena.  This 
does  not  include  food,  which 
costs  about  4s.  to  5s.  per  day. 

On  some  of  the  steamers  there 

are  bath-rooms  ;  it  is  wise,  how- 
ever, to  have  a  rubber  tub,  which 

is  also  useful  in  the  hotels,  where 
bath-rooms  are  rare.  As  the 
Russian  has  a  bath  only  about 

once  per  week,  he  does  not  ob- 
ject to  going  out  to  a  bath- 

house.       Thus,    in    Chita,     a 

A  Springless  Telega. 

city  of  some  60,000  people,  the  best  hotel, 
which  was  built  only  in  1907,  has  no  bath- 

room, although  at  Chita  are  stationed  thou- 
sands of  soldiers,  and  the  hotel  is,  therefore, 

much  patronized  by  generals  and  other  officials 
of  high  degree,  and  by  their  wives. 
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It  is  only  in  the  largest  cities,  where  foreign- 
ers have  been  and  have  often  complained  of 

the  lack  of  bath-rooms  and  the  general  dirt, 
that  even  second-class  accommodation  can  be 
found.  Even  in  St.  Petersburg  and  Moscow, 

the  best  hotels  are  not  first-class  as  compared 
with  hotels  in  Berlin,  Paris,  or  London. 

On  the  upper  reaches  of  rivers,  where  there 
is  insufficient  water  for  steamers,  it  is  some- 

times possible  to  travel  in  small  boats.  With 
each  boat  there  are  four  men  who  are  supposed 
to  row  or  paddle  when  going  with  the  current, 
and  one  man  to  steer.  The  rate  of  travel  is 

supposed  to  be  10  kilometres  per  hour,  if  the 
men  are  not  too  lazy.  When  ascending  the 
river,  two  horses  are  used  to  tow  the  boat ; 
one  man  steers  the  boat  and  a  man  or  woman 
rides  each  horse.  Thus  about  10  kilometres 

per  hour  can  be  made.  The  cost,  where  there 

are  post-stations,  is  about  2{  cents  per  horse 
per  kilometre  on  the  upper  Lena,  which  is  the 
same  as  for  travelling  on  wheels  or  runners 
on  roads  in  the  same  region,  and  4i  c.  per  km. 
when  going  down-stream.  Prices  are  raised 
50%  in  the  early  spring  and  late  autumn.  It 
is  impossible  to  travel  with  fewer  than  two 
horses. 

On  roads. — It  is  often  necessary  to  cover 
considerable  distances  by  road.  In  summer 
this  may  be  done  in  wheeled  vehicles  or  on 
horseback.  The  wheeled  vehicle  generally  has 

springs,  made  of  wooden-poles  arranged  some- 
what like  a  buckboard,  but  not  so  well,  and 

very  uncomfortable.  Surprisingly  rapid  time 
can  be  made  in  some  parts  of  Russia.  I  once 
made  20  miles  over  a  good  road  in  a  few 
minutes  more  than  two  hours.  Over  100  miles 
are  often  covered  in  24  hours. 

If  there  is  expectation  of  doing  much  on 
horseback,  it  is  wise  to  carry  a  good  saddle. 
The  Siberian  saddle  consists  of  a  frame  to 

which  is  strapped  a  straw-filled  cushion.  As 
this  cushion  must  often  be  removed  in  un- 

saddling, it  cannot  be  placed  in  the  same  posi- 
tion each  day,  and  as  a  result  new  sore  spots 

are  being  made,  as  if  riding  a  saddle  of  dif- 

ferent shape  each  day.  After  several  weeks' 
riding  in  Siberia,  I  have  been  just  as  saddle- 
sore  as  after  the  first  night.  Indeed,  it  is  often 
impossible  to  stand  the  pain  for  more  than  15 
or  20  miles,  and  it  is  preferable  to  walk. 

It  may  be  necessary  to  drive  long  distances 
in  winter  when  navigation  is  closed.  This  is 
very  hard  travelling,  and  it  is  dangerous  as 

well.  Post-houses  are  established  along  the 
principal  arteries  of  travel,  and  horses  and 
drivers  are  supplied.  It  may  be  necessary  to 
make  dreary  waits  m  dirty,  badly-ventilated 

post-houses  for  horses.  It  is  wise  to  procure 
a  ticket,  giving  preferential  rights  to  post- 
horses.  This  can  be  arranged  by  using  the 

proper  influence  in  St.  Petersburg.  It  fre- 
quently happens  that  because  of  the  post  being 

sent,  or  expected,  or  for  some  other  reason, 
you  are  told  that  there  are  no  horses,  and  then 

you  must  either  prove  the  station-keeper  a 
liar,  as  he  often  is,  or  wait,  or  hire  horses  from 
some  village.  It  is  always  more  expensive  to 
hire  other  horses,  and  it  is  extremely  tiresome 
to  bargain  with  peasants.  They  usually  ask 
more  than  they  hope  to  receive.  It  is  well  to 
bargain,  for,  if  a  traveller  is  too  easily  imposed 

upon,  the  good  news  is  passed  along  from  sta- 
tion to  station,  and  prices  keep  rising  pro- 

gressively. It  is  inadvisable  to  tip  unreason- 
ably, for  this  leads  to  abuse  also ;  the  equi- 

valent of  6  pence  per  stage  of  20  to  25  kilo- 
metres is  quite  enough. 

It  is  best,  when  starting  on  a  long  drive,  to 
hire  a  vehicle  for  the  whole  journey;  this  saves 
shifting  the  luggage  from  vehicle  to  vehicle  at 
the  end  of  each  stage.  A  good  vehicle  can  be 
hired  at  the  rate  of  about  2^  cents  per  kilo- 

metre. It  is  often  cheaper  to  buy  a  vehicle, 
when  making  trips  of  500  km.  or  more,  relying 
upon  selling  it  at  the  end  of  the  journey,  or 
using  it  on  the  return  trip.  When  hiring  or 
purchasing,  close  inspection  of  running  gear 
is  needed  to  insure  against  breakdowns  and 

delays.  Care  must  be  taken  to  avoid  travel- 
ling on  roads  when  the  ice  is  forming,  or  when 

it  is  melting,  that  is,  during  November  and 
April,  respectively  ;  not  only  is  it  dangerous, 
but  post-house  keepers  use  the  opportunity  to 
overcharge.  Then,  also,  drivers  are  not  under 
what  little  discipline  exists  when  travel  is  in 
full  swing,  and  get  drunk  and  cause  trouble. 

Reindeer  and  dogs  are  often  used  to  haul 

sleighs  ;  the  former  are  fast  travellers,  cover- 
ing 12  to  15  kilometresper  hour  when  not  haul- 
ing heavily-loaded  sleighs.  Siberia  is  badly 

policed,  and  there  is  danger  of  highwaymen, 
who  may  be  in  league  with  the  drivers.  These 
highwaymen  have  an  unchivalrous  trick  of 

shooting  first  and  shouting  '  hands  up  '  after- 
ward. I  f  a  traveller's  luggage  looks  attractive, 

he  may  be  in  great  and  constant  danger  both 
in  winter  and  summer,  so  it  is  advantageous 
never  to  travel  alone,  and  to  have  a  good  pistol 
handy  at  all  times.  The  automatic  pistol  is 
said  to  jam  in  cold  weather,  and  is,  therefore, 
unreliable.  Murders  and  robberies  are  fre- 
(juent,  particularly  in  East  Siberia,  where  there 
are  many  escaped  convicts. 

The  cost  of  posting  varies.  On  some  of  the 
winter  trails  it  amounts  to  H  to  2k  cents  per 
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horse  per  kilometre.  This  means  from  3  to4ic. 
per  km.,  with  vehicles  drawn  by  two  or  three 
horsesrespectively.  Bypayingexcesscharges, 
amounting  to  about  three  times  this  amount 
per  horse  per  mile,  it  is  possible 
to  get  horses  ahead  of  those  un- 

willing to  pay  more  than  the  re- 
gular rate.  Winter  travelling  by 

sleigh  is  arduous,  for  travel  is 
continuous  by  night  as  well  as 
by  day,  and  after  a  few  days  one 
gets  dead  tired.  Mining  engi- 

neers are  not  likely  to  do  much 

of  this,  as  it  is  not  usually  con- 
venient to  make  inspections  in 

winter. 

Where  there  are  no  post- 
houses,  a  pair  of  horses  and  dri- 

ver costs  at  the  rate  of  .$2  to  $2i 
per  day,  although  in  case  of  there 
being  few  idle  horses,  charges 
may  be  much  more  than  this. 

In  spite  of  the  circumstance 
that  the  stamina  of  the  Siberian 
horse  is  much  vaunted,  30  miles 
per  day  isconsidered  a  long  drive. 
I  have  driven  50  miles  per  day 
for  3  days  in  Colorado,  and  for  3 

to  vehicles  in  Russia  and  Siberia  is  largely 
responsible  for  this  condition.  One  horse, 
hitched  between  the  shafts,  does  most  of  the 
work  in  pulling,  and  all  of  the  work  in  holding 

Pulling  and  PoKng  Canoe. 

days  in  southeastern  Utah  over  sandy  roads 
with  the  same  horses  and  with  muchlessfatigue 
to  both  man  and  horse  than  when  travelling 
shorter  distances  in  Siberia. 

The  uneconomicalmethodof  hitching  horses 

A  Dog  Team. 

back  while  going  downhill,  as 
there  is  no  brake  and  the  out- 

side horses  are  so  hitched  as  to 
not  be  able  to  help  in  holding 
back. 

I  recently  made  a  summer  trip 
in  Siberia;  the  distance  was  369 

kilometres,  and  the  time  con- 
sumed, including  changes  of 

horses,  bargaining  with  many 
peasants,  etc.,  was  52  hours. 
Horses  were  changed  13  times, 
or  every  28  km.  on  average,  and 

the  average  time  lost  at  each  sta- 
tion was  about  one  hour,  which 

gives  a  rate  of  about  7  km.  for 

the  trip,  or  of  9'5  kilometres  per hour  when  actually  travelling. 
This  was  considered  fast  time, 
and  the  road  was  good  and  dry 
most  of  the  way. 

It  iswell  to  procure  the  '  Road Book   for  Travelling   in    East 

Siberia,'  costing  5  cents,  when 
journeying  there.  Distancesbe- 

tween  stations,  horse-hire,  etc.,  are  given.    It 
must  be  remembered  in  using  it  that  distances 

given  are  not  always  actual,  but  extra  allow- 
ances may  be  made  for  rough  or  hilly  road. 

No  time  was  lost  on  account  of  meals,  as 
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only  bread  and  tea  were  eaten.  These  can 
usually  be  procured  in  about  30  minutes,  if 
the  servants  are  hurried  constantly.  Usually 
eggs  can  be  obtained,  and  it  is  best  to  open 
them  cautiously  and  to  test  their  freshness.  It 
is  wise  to  have  a  basket  of  provisions,  such  as 
tinned  stuff,  sausage,  bread,  biscuits,  chocolate, 
etc.,  and  to  eat  while  travelling.  If  an  attempt 

is  made  to  get  a  full  meal  at  a  post-station,  it 
is  likely  to  take  hours. 

It  may  seem  that  unnecessary  details  have 
been  entered  into,  but  I  give  them,  after  con- 

siderable travelling  in  Siberia  and  after  having 
undergone  disagreeable  and  uncomfortable 
experiences  due  partly,  at  least,  to  ignorance 
of  conditions  and  means  of  combating  them. 

screens  on  windows  or  doors  to  exclude  flies. 

As  a  result,  you  are  constantly  harassed  by 
flies  in  summer,  even  in  the  evening,  and  par- 

ticularly in  mining  camps.  It  is  well  to  pro- 

vide 'tangle-foot'  fly-paper,  or  other  means 
to  kill  flies,  if  eating  or  doing  clerical  work  is 
to  be  done  in  peace. 

Health. — Russia  is  generally  salubrious, 
but  cholera  and  typhoid  always  exist,  and  are 
frequently  epidemic  even  in  many  of  the  large 
cities.  Unboiled  water  should  not  be  drunk  ; 
and  vegetables,  salad,  and  fruit  should  not  be 
eaten  unless  they  have  been  thoroughly  washed 
with  boiled  water.  Small-pox  is  common,  so 
a  visitor  should  be  vaccinated  before  going  to 
Russia. 

TRANSPOBTINO  A  BOILER. 

Clothing. — For  summer  travel  an  outfit 
adapted  to  hot  weather  is  needed,  as  the  tem- 

perature during  the  day  is  often  almost  tropi- 
cal. Nights  are  always  cool,  however,  and 

several  blankets  must  be  taken.  The  summers 

are  short  and  sweet,  and  the  frosts  begin  in 
September.  In  addition  to  the  ordinary  sum- 

mer outfit,  mosquito  netting  should  be  provided 
for  most  of  the  mining  regions. 

Fur  clothing  is  necessary  in  winter,  for  tem- 

peratures 60°  to  70^  F.  below  zero  are  some- 
times noted.  Satisfactory  fur  clothing  can  be 

procured  in  the  larger  towns.  It  is  best  to 
dress  just  as  the  Russians  do,  for  long  ex- 

perience has  taught  what  is  best  in  this  regard. 
It  is  well  to  purchase  all  winter  clothing  in 
Russia  or  Siberia. 

I  have  never  seen  a   Russian  house  with 

Cholera  may  be  epidemic  in  the  mining  dis- 
tricts. At  the  risk  of  being  considered  diffuse, 

a  few  remarks  as  to  cholera  aregiven  herewith. 
It  is  an  infectious  disease  caused  by  a  bacillus, 
and  it  is  characterized  by  violent  purging  and 
rapid  collapse.  As  in  other  diseases,  individual 
susceptibility  counts  for  much  ;  hence  those 
in  a  debilitated  condition,  whether  through  dis- 

sipation or  other  reasons,  are  likely  to  be  at- 
tacked. The  disease  is  not  highly  contagious, 

but  close  association  with  patients  and  contact 
with  their  linen  is  dangerous.  Cholera  bacilli 
live  in  fresh  bread,  milk,  butter,  and  meat. 
Food  may  be  infected  by  flies.  Infection 
through  air  is  not  to  be  dreaded.  The  disease 
is  chiefly  propagated  by  contaminated  water 
used  fcirdrinking,  cooking, and  washing.  Water 
on  trains  must  be  treated  with  suspicion. 
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The  treatment  is  the  same  as  for  severe 
diarrhoea.  The  patient  must  be  supported  with 
whiskey,  hot  coffee,  and  brandy,  and  liquid 
diet,  such  as  broth.  Irrigation  of  the  bowels 
with  hot  salt  solution  (one  teaspoonful  of  salt 
to  one  pint  of  water)  is  helpful.  It  is  well  to 
provide  a  syringe  for  use  in  such  emergency, 
or  in  case  of  severe  constipation,  which  may 
be  the  result  of  inactivity  and  heavy  Wagons 
Lits  table  iVhote  meals  on  the  long  railroad 

journey  across  Siberia. 
Labour.— A  few  words  on  this  topic  will 

not  be  amiss.   The  labourer  is  generally  lazy, 

drunken,  and  unreliable.    He  has  the  mind  of 
a  child,  and  must,  therefore,  be  humoured.    He 
is  accustomed  to  doing  piece-work,  and  it  is 
best  to  arrange  for  such  work  when  possible. 

He  has  poor  judgment,  and  is  apt  to  get  hurt 
through  his  own  carelessness ;  but  his  employer 
is  likely  to  be  blamed  for  accidents,  and  even 

arrested.     Prospecting  work  must  be  so  con- 
ducted as  not  to  endanger  the  workmen,  and 

there  should  always  be  a  responsible  foreman 
who  can  take  the  blame  for  accidents,  should 

any  occur,  and  go  to  gaol  if  judged  negligent. 
Prospecting  machinery  can  be  brought  into 

Siberia  east  of  Lake  Baikal  practically  free  of 
duty  ;  for  instance,  the  duty  on  two  Empire 
drilling  outfits  costing  about  $1000  each  was 
§12.  West  of  Lake  Baikal,  the  duty  amounts 
to  about  40%  of  the  value.     Hand-drills  can 

be  shipped  by  express  over  the  Trans-Siberian 
railway  at  about  the  same  cost  as  in  America 
or  England. 

Living  in  Siberia. — Good  board  and  lodg- 
ing are  difticult  to  obtain  in  the  smaller  towns, 

and  it  may  be  necessary  to  live  with  Siberian 
peasants,  who  object  to  getting  up  early  and 
whose  general  habits  and  irregular  mode  of 
life  do  not  please  Europeans. 

The  staple  food  consists  of  bread,  white  and 
black,  beet  or  cabbage  soup,  eggs,  beef,  pork, 
mutton,  potatoes,  sour  cream,  and  tea.   While 
this  is  not  a  large  dietary,  nor  is  it  palatably 

prepared,  you  can  get  along  on  it  quite  well. 
The  Siberian  peasant,  when  asked  how  much 
you  owe  him  for  board  and  lodging  is  apt  to 

reply:  "What  you  will."  About  50  to  75  cents 
per  day  is  generally  sufficient  to  satisfy  him. 

Chinese  servants  can  be  procured  in  eastern 
Siberia.     They  are  in  all  respects  superior  to 
Russian  domestics,  and  should  always  be  em- 

ployed if  available,  for  only  then  can  meals 
be  obtained  regularly  and  on  time.    Japanese 
women  can  also  be  had,  and  they  make  the 
best  servants  for  European  women. 

It  is  much  better  to  try  to  live  as  do  the 

Russians,  particulate    when  traveliiiiL'.  than 

to  make  oneself  uncomfortable  trying,  usually 
without  success,  to  change  tilings.  It  is  really 
not  difficult  to  abide  by  Russian  ways,  and  to 
eat  the  Russian  food,  and  it  is  strongly  advised 
that  this  be  done.  It  is  a  great  mistake  to 

complain  of  the  food  and  customs,  and  a  tra- 
veller is  apt  to  do  entirely  too  much  of  this. 

Not  only  does  it  do  little  or  no  good  in  chang- 
ing things,  but  it  is  likely  to  do  harm  in  en- 

gendering hostility  and  opposition.  Russians 
think  well  of  themselves,  and  they  are  a  power- 

ful nation,  and  have  that  privilege  therefore. 
They  are  inclined  to  regard  many  of  our  ideas, 
customs,  and  manners  as  inferior  to  their  own, 
and  it  is  possible  that  they  are  right.  It  is  not 
wise  or  judicious  to  criticize  and  find.fault  with 
everything  ;  the  less  done  of  it,  the  better. 

Good  advice  is  do  when  in  Russia  as  the 
Russians  do,  and  do  it  uncomplainingly.  So 
drink  tea ;  it  is  weak,  harmless,  quenches  thirst, 
can  always  be  procured  at  every  dwelling,  and, 
in  being  made  of  boiled  water,  will  not  give 

typhoid  fever,  dysentery,  or  cholera.  Smoke 
cigarettes.  They,  too,  are  harmless,  and  cigars 
are  very  expensive.  Eat  beet  and  cabbage 
soups.  These  are  sometimes  rather  greasy, 
but  are  also  nourishing  and,  like  tea,  they  can 

be  procured  at  nearly  every  peasant  hut. 
Learn  to  like  sour  cream,  smetana ;  it  is 

generally  used  with  soup,  fish,  meat,  and  even 
with  desert,  and  it  is  really  good,  often  re- 

sembling cream  cheese.  Do  not  complain  at 
the  substitute  for  parsley,  which  is  generally 
used  to  flavour  fish,  meats,  etc.  You  can  soon 
become  accustomed  to  it,  and  even  acquire  a 

liking  for  it. 
To  reiterate,  abstain  from  complaint  and 

criticism,  for  it  is  not  only  discourteous,  but 
it  is  almost  sure  to  do  more  harm  than  good. 
When  a  residence  has  been  established,  it  is 

then  possible  to  engage  Chinese  servants,  and 
to  have  what  you  prefer ;  but  on  prospecting 

trips,  this  is  not  expedient. 
Remember  also  that  while  the  Americans 

are  nearly  all  dyspeptics,  the  Russians  have 
no  such  malady.  May  it  not,  therefore,  be 
true  that  their  food  and  modes  of  eating  are 

superior  ? 
I  have  attempted  to  place  particular  em- 

phasis on  the  hints  given  in  the  foregoing  para- 
graphs, for  I  have  observed  how  harm  is  done 

by  what  I  decry  in  them. 
It  is  not  easy  to  do  business  in  Russia,  and 

Russian  ideas  are  often  different  from  ours, 
but  this  does  not  mean  that  the  Russian  is 
wrong  ;  and  remember,  also,  that  the  best  way 
to  get  on  with  him  is  to  humour  and  not  to 
criticize  him. 
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A  Mining  Engineer's  Experience  at  the  time  when  Durango  was  captured  by  the  Rebels. 

By  R.  H    JEFFREY. 

THE  capture  of  the  city  of  Durango  on 

June  18  by  the  Rebels,  or  '  Constitution- 
ahsts,'  as  they  style  themselves,  was  both 

exciting  and  interesting,  for  it  affords  some 

index  of  what  may  happen  should  other  im- 
portant cities  in  Mexico  fall,  whether  by  force 

of  arms  or  of  disloyalty  among  the  Federal 
forces.  It  has  been  suggested  that  the  General 
charged  with  the  defence  of 
Durango  sold  the  city  for  50,000 
pesos,  equivalent  to  ̂ 5000. 
This  would  not  be  altogether 

surprising,  although  cases  of 
Federal  officersaccepting  bribes 
are  fortunately  rare  even  in 
Mexico. 

A  few  days  before  Durango 

wasattacked,  there  wasconsider- 
able  excitement  in  consequence 
of  a  visit  paid  to  the  city  by  a 

one-eyed  American,  popularly 
considered  a  spy.  The  local 
authorities  had  no  sooner  heard 

of  his  presence  than  he  was  gone. 
Later  events  proved  that  he  was 
a  spy,  a  soldier  of  fortune,  and 
probably  had  come  into  the  city 
to  size  up  its  defences,  or  to  ar- 

range for  its  purchase.  Quien 
sahe. 

The  attack  was  started  on  the 

17th  at  11.30  p.m.,  the  rebels 
using  the  old  Indian  bonfire 
signals,  which  could  be  seen  on 
the  hills  about  midnight  all 
around  the  town.  There  was  in- 

cessant rifle-shooting  all  night, 
but  no  one  thought  at  daybreak 
that  the  city  was  lost,  as  there 
were  about  2300  men  on  the 
defence,  including  some  800 
Federals,  800  State  troops,  and 
about  700  volunteers  recruited 
from  the  best  citizens  of  Dur- 

ango. The  volunteers  had  been 
drilled  for  over  a  month  prior  to 
the  attack  and  openly  boasted  of 
their  ability  to  hold  the  town  ; 
indeed,  they  said  they  were  glad  there  was  to 
be  a  chance  of  their  settling  the  Revolution 

in  the  state  of  Durango  once  and  for  all.  They 
intended  to  show  the  bandits,  as  they  called 
them,  that  the  time  had  passed  when  the  rich 
would  remain  idle  and  be  over-riden  by  the 
riff-raff.  But  when  the  Federals  left,  these 
gallant  defenders  hunted  for  safety  either  in 
disguise  or  in  hiding.  Some  left  the  city  with 
the  Federal  forces. 

After  the.  fall  of  Durango. 

Foreigners  were  advised  by  telephone  or  by 

messengers  from  the  consulates  that  theprin- 
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cipal  Federal  stronghold  had  been  taken 
about  8  a.m.,  when  many  left  their  homes  to 
take  refuge  at  places  where  they  thought  they 
would  be  safer.  By  9  a.m.  all  thought  of  sav- 

ing the  city  seems  to  have  been  abandoned 
by  the  Federals,  and  before  10  a.m.  they  could 
be  seen  making  a  hurried  exit  in  any  way  they 
could,  while  parties  of  Rebels  in  twos  and 
threes  made  their  appearance  at  the  street 

corners,  wild  and  hungry-looking,  ready  to  fire 
at  a  shadow,  or  anything  else,  their  mark  be- 

ing a  matter  of  supreme  indifference  to  them. 

Before  noon  the  Rebels  were  in  complete  con- 
trol, and  commenced  to  blow-up  and  sack  the 

town.  The  doors  and  windows  of  all  the 

principal  stores  were  soon  opened,  anyone  and 
everyone  participating  in  the  looting.  Realiz- 

ing the  position,  the  Archbishop  of  Durango 
commissioned  one  of  his  clergy  to  go  to  the 
Tapias  ranch,  about  six  miles  out,  to  bring  in 
the  Rebel  Generals — Urbina  &  Co. — seven  in 
all.  Two  foreigners,  Dr.  McKissick  and  my- 

self, accompanied  the  padre  in  an  automobile, 
which  had  not  gone  far  before  it  was  halted 

by  two  cut-throats  ;  they  took  a  lot  of  con- 
vincing of  our  pacific  purpose  before  deciding 

to  let  the  automobile  proceed.  A  little  far- 
ther one  of  the  lesser  Rebel  Generals  was  met, 

coming  into  the  town  with  a  few  hundred  men  ; 
he  assured  us  that  we  needed  no  guard  and 
that  we  would  not  be  troubled.  The  car  had 
not  gone  much  farther,  however,  before  it  was 

again  held-up,  this  time  by  a  volley  fired  ahead 
of  it.  The  padre  got  out,  while  the  Rebels 
rode  down  to  where  the  car  had  stopped. 
Such  fellows  !  scant  of  clothing,  unwashed, 
armed  with  anything  from  a  Mauser  rifle  to  a 

machette.  "  Where  are  you  going,  Ca6ro«es?" 
"  We  are  going  to  receive  General  Urbina." 
"  Are  you  ?  Oh,  no  you  are  not ;  you  are  go- 

ing to  hell.  I  am  going  to  hang  you  ;  you 
priests  are  at  the  bottom  of  all  this  trouble, 

and  I've  been  hoping  to  catch  one  of  you  and 
hang  you  ever  since  I  started  with  the  revolu- 

tionists. "  Just  then,  realizing  that  something 
was  wrong,  I  got  out  of  the  car,  and  reaching 
a  wall  where  the  discussion  was  going  on,  was 

surprised  to  find  that  the  padre's  new  'friend' 
had  been  employed  by  me  on  a  mine,  where  I 
had  shown  him  some  kindness  and  given  him 
favourable  places  to  work,  for  the  reason  that 
he  was  not  strong  in  his  limbs  and  could  not 

work — although  a  good  miner — in  dangerous 
places.  This  saved  the  padre  ;  the  Colonel, 

for  such  was  the  man's  rank  now,  was  good 
natured  immediately  he  recognized  me  and 
joked  about  the  entertainment  they  anticipated 
in  hanging  the  padre  behind  the  automobile. 

The  padre  never  seemed  worried,  and  appear- 

ed to  be  the  least  concerned.  "  Take  his 
life,"  said  the  Colonel  ;  "  I'll  give  it  to  you  as 
a  token  of  my  affection  for  you  ;  the  cabron 

owes  his  life  to  my  friendship  for  you." 
The  automobile  was  soon  on  its  way  again. 

All  the  padre  said  was  :  "  It  would  appear  that the  Colonel  does  not  like  the  Church.  What 

a  barbarian  he  is."  At  the  ranch,  the  Gener- 
als were  taking  life  easy  ;  Rebel  Generals  do 

not  often  go  to  the  front;  they  appear  to  stay 
a  long  way  from  it.  There  were  several  of 
them  there  ;  Urbina,  Arrieta,  and  Najara  be- 

ing the  recognized  chiefs.  They  were  fairly 
well  dressed  in  khaki,  and  seemed  glad  to  see 
us,  but  expressed  great  disappointment  when 
we  told  them  we  had  no  beer  or  cigarettes  for 
them.  There  were  hundreds  of  Rebels  there, 

some  ridmg  around  roping  cattle,  others  talk- 
ing to  women  near  the  wagons  that  carried 

their  supplies.  Women  and  children  follow 

the  army  everywhere,  and  it  seems  quite  use- 
less to  try  to  stop  their  doing  so.  When 

General  Blanquet,  now  Federal  Minister  of 
War,  was  at  Pedrecena,  on  one  occasion,  he 
sent  all  women  and  children  to  Torreon  by 
train,  a  distance  of  about  50  miles  ;  in  a  few 

days  most  of  them  were  back  again,  having  re- 
turned by  road  on  foot  over,  practically  speak- 

ing, a  desert  country. 
The  Generals  seemed  loth  to  believe  that 

the  Federals  had  left  Durango,  and  it  required 
some  persuasion  to  get  them  into  the  car. 
They  promised  to  kill  us  if  we  were  betraying 
them  ;  we  told  them  we  were  ready  to  face 
that ;  they  were  reassured,  and  orders  were 
given  for  the  guard  to  mount.  The  car  was 
loaded  down,  three  Generals  got  in,  and  all  the 

Colonels,  etc.,  who  could  get  a  foot-hold,  hung 
on.  The  Pierce-Arrow  was  a  new  one,  and 
made  its  way  steadily  over  the  rough  roads  to 
the  outskirts  of  the  city.  Two  or  three  com- 

panies of  Rebels  were  then  drawn  up  as  an 
advance  guard,  trumpets  were  blown,  and  the 
lower  classes  filled  the  streets,  shouting  Vivas 
for  the  Revolution. 

The  Richelieu  hotel,  the  best  in  the  city, 

was  selected  by  Urbina  for  his  head-quarters, 
but  there  was  no  more  chance  of  his  getting 
there  than  of  his  flying.  The  streets  were 
filled  with  ruffians  hallooing,  shouting,  and 

throwing  bombs,  while  many  were  busy  sack- 
ing stores  that  had  already  been  opened.  The 

Generals  were  quite  powerless  to  restore 
order,  and  the  more  the  order  was  given  to 

*  stop  firing,  cabrones  '  (literally,  he-goats)  the 
more  the  cabrones  shot  ;  windows  seemed  to 
be  the  favourite  target. 
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There  was  nothing  for  it  but  to  go  back  and 
try  a  side  street ;  this  was  done  with  difficulty, 
and  other  headquarters  selected.  The  Gener- 

als were  left,  and  remained  there  for  a  day  or 
so;  meanwhile  the  sacking  of  the  city  proceed- 

ed, and  in  a  few  days  many  of  the  most  beauti- 
ful homes  were  stripped  of  everything  mov- 

able, and  converted  into  stables  for  Rebel 
horses,  while  many  of  the  great 
stores  were  looted  and  burned. 

Sixty  or  so  buildings  were  de- 
stroyed with  bombs  and  fire. 

Durango  had  fallen  ! 
For  two  days  Rebels  kept 

coming  into  the  city  ;  there 
were  over  6000  of  them  in  all, 
some  well  mounted  and  armed 

with  Mauser  rifles,  the  major- 
ity however,  were  badly  armed, 

badly  mounted,  and  all  were 
badly  clothed.  Many  had  not 
been  washed  for  weeks  and 

showed  that  the  hardships  they 
had  undergone  were  too  much 
even  for  them. 

The  dead  were  allowed  to  be 

buried  four  days  after  the  city 
was  taken — indeed,  order  was 
not  obtained  sooner.  The 
Rebels  seemed  to  have  gone 
wild,  they  patrolled  the  streets 
in  twos,  threes,  and  fours,  on 
horseback  or  on  foot,  and  held- 
up  everyone  in  hopes  of  get- 

ting something  from  them. 
They  took  clothing,  watches, 
boots,  etc.,  and  in  a  few  days 
looked  more  or  less  respect- 

able. TheGeneralstookcharge 
of  the  banks,  and  held  the 

bank-managers  prisoners;  they 
also  exacted  money  from  the 
better  classes  by  putting  the 
heads  of  houses  in  prison  until 
the  family  raised  the  amounts 
assessed,  from  ̂ 1000  to  ̂ 5000 
in  many  cases.  Of  course, 
few  were  able  to  meet  the  demands,  as  the 
banks  had  already  been  taken  and  all  funds 
were  held  by  the  Rebels  chiefs,  who  refused 
to  take  cheques  on  funds  which  they  claimed 
were  theirs.  These  were  days  of  great  anxiety 
for  the  better  classes,  who  suffered  most. 

About  a  week  after  the  city  had  fallen,  the 
Rebels  had  a  pay-day.  Wagons  were  driven 
up  to  the  banks  and  loaded  with  pesos ;  these 
were  taken  to  headquarters,  and  as  it  took  too 
much  time  to  count  the  money,  corn  measures 

were  used.  A  half-litre  measure  was  filled  for 
each  private,  and  a  litre  measure  for  each  cap- 

tain, so  that  a  former  peon  got  90  pesos — say 

£9 — and  a  captain  about  /"  1 8  on  account.  All 
the  corn  that  had  been  stored  in  the  city,  esti- 

mated at  some  500,000  hectolitres,  was  con- 
fiscated, and  doled  out  to  feed  the  Rebel 

horses,  the  gutters   being  used  as   mangers. 

On  the  War-path  at  Avino. 

One  could  see  hundreds  of  horses  being  fed  in 
the  streets  with  the  corn  that  was  poured  into 
them  from  the  great  grain  stores.  The  waste 
was  pitiful. 

It  has  been  stated  that  women  committed 
suicide,  but  this  is  not  correct ;  indeed,  I  heard 
of  no  single  case  of  a  woman  being  molested 
in  any  way.  Most  of  them  took  refuge  in  the 
church  buildings,  or  at  the  consulate,  where 
they  were  well  cared  for,  if  uncomfortable. 
Mr.  Graham,  the  British  Vice-Consul,  gave 
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protection  to  all  Englishmen  and  to  some  SO 
Mexicans,  while  Mr.  Hamm,  the  U.S.  Consol, 
took  care  of  the  Americans  in  the  same  way. 

One  Englishman  was  killed,  a  Mr.  Palmer 

who  could  not  open  a  safe  at  an  office  where 
the  Rebels  found  him,  and  one  .American,  Mr. 

Von  Brandis,  was  severely  hurt  by  an  explod- 
ing bomb,  which  had  been  placed  at  a  door  of 

the  house  where  he  was  staying  and  which  he 
was  on  the  point  of  opening. 

The  Rebels  took  all  automobiles,  horses, 

and  carriages,  making  use  of  them  to  enjoy 
themselves  by  riding  around  the  city.  The 

motor-cars  soon  gave  out,  some  of  them  being 
left  in  the  streets  with  a  curse  when  found 
useless. 

There  was  a  Governor  appointed  before  I 

left,  and  the  Rebel  chiefs  had  taken  advantage 

of  the  opportunity  afforded  by  the  capture  of 

Durango  to  clothe  their  followers  w-ith  over- 
alls, and  to  make  them  look  quite  respectable 

by  comparison  with  their  appearance  prior  to 
this  success,  when  they  were  as  badly  clothed 

as  Mexican  peons  generally  are  ;  for  the 

majority  of  them  were  peasants  who  had  been 

almost  forced  to  join  the  ranks  from  ranches 
in  the  State.  The  rifles,  said  to  be  over  1000, 
taken  from  the  volunteers  or  left  behind  by 

Federals,  were  issued  to  those  best  deserving 
of  them  in  the  revolutionary  ranks  to  replace 
useless  old  rifles  or  mac//e/^es  with  which  many 
were  armed  before  the  city  was  taken.  The 
Rebels  also  claimed  to  have  secured  about 
three  hundred  thousand  rounds  of  ammunition. 

Several  foreigners  came  into  the  city  in  the 
Rebel  ranks  and  made  the  best  of  the  oppor- 

tunity to  enrich  themselves.  One,  said  to  be 
a  German  ex-captain,  went  so  far  as  to  hold 

up  the  padre  in  charge  of  the  Cathedral,  from 
whom  he  got  3000  pesos,  or  £lOO.  He  also 
opened  the  vaults  in  the  crypt  to  ascertain 
whether  any  monies  had  been  hidden  in  the 
tombs  of  the  old  bishops,  but  found  nothing. 

The  Archbishop  was  placed  in  gaol  and 
500,000  pesos  demanded  for  his  freedom,  but 
as  such  a  sum  was  quite  out  of  the  question, 
the  Rebel  chiefs  were  content  with  about 

15,000  pesos,  collected  throughout  the  city. 
The  British  Vice-Consul  got  him  out  of  gaol 
on  bond  on  one  occasion. 

After  several  days  some  semblance  or  order 
was  restored,  the  Rebel  chief  maintaining  a 
military  rule  until  the  Governor  was  elected. 
The  election  was  quite  amusing  ;  old  cigar- 
boxes  in  the  lids  of  which  slots  has  been  made, 

were  placed  in  a  few  districts  of  the  city  with 
the  name  of  the  proposed  Governor  printed  on 
a  slip  of  paper  att.irhed  to  them.      1  lie  first 

election  was  declared  void,  as  no  one  was 
found  to  have  voted.  The  second  attempt 
seems  to  have  been  more  successful,  as  Ing 
Pastor  Rouix  was  declared  elected,  and  the 

cigar-boxes  collected. 
Since  I  left  some  progress  must  have  been 

made  in  governing  the  state  by  the  Rebels  ; 
they  now  print  their  own  money,  which  people 
are  forced  to  accept.  The  new  Government 
claims  that  this  paper  currency  is  guaranteed 
by  the  ranches,  which  they  have  confiscated 
for  the  benefit  of  their  cause. 

Lashing  is  a  word  used  on  the  Witwaters- 
rand  to  denote  the  process  of  lifting  broken 
ore  or  rock  from  the  stopes  and  drifts  into  the 
trucks.  In  other  countries  words  are  used 
that  more  obviously  explain  their  origin.  It 
is  of  interest,  even  at  this  late  day  in  the 
history  of  the  Rand,  to  explain  that  the  word 

is  derived  from  the  Dutch  'laai,'  to  load.  The 
Zulu  worker  added  his  usual  terminal  and 

made  it  '  laai-esha.'  The  white  supervisor 

easily  corrupted  this  into  '  lashing.' 
A  Load  of  diamond  earth  is  one  of  the 

measurements  that  are  not  exact,  and  reports 

of  the  South  African  diamond-mining  com- 

panies give  only  a  vague  idea  of  the  actual 
weight  and  cubical  content  of  this  measure. 
The  'load'  is  nominally  16  cubic  feet  of  bro- 

ken mineral,  but  the  weight  is  not  ascertained. 

Even  the  experts  in  the  diamond-mining 
business  are  not  agreed  as  to  the  measure- 

ment in  the  solid  representing  the  '  load,'  from 10  to  11  cubic  feet  being  quoted  by  various 
authorities.  The  word  originated  with  the 
old  cart  used  in  early  days  for  carrying  the 
earth  from  the  mine  to  the  sorting  plants. 
These  carts  had  a  capacity  of  20  buckets,  of 

equally  undetermined  measurement.  Why 
the  primitive  methods  should  be  perpetuated 

is  not  quite  clear.  The  weight  of  the  '  load  ' may  be  taken  at  approximately  1600  lb. 

A  Claim  in  the  Kimberley  diamond  dis- 
trict consists  of  100  square  yards,  an  un- 

usually small  area  for  active  mining  purposes. 
The  origin  is  to  be  found  in  the  regulations 
affecting  the  alluvial  diamond  industry  in  the 
valley  of  the  Vaal  river,  the  ground  being  on 
the  southern  side  in  the  territory  of  the 

Orange  Free  State.  The  ground  promising 

to  yield  diamonds  was  limited,  and  the  num- 
ber of  people  flocking  thither  was  great.  In 

order  to  satisfy  demands,  the  government 
divided  the  niorgen  of  land,  the  standard 
measurement  100  yards  square,  into  100  parts 
thus  giving  each  worker  a  small  portion. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and  to  discuss 

other  subjects  of  general  technical  interest. 

Mine-Managers  as  Valuers. 
The  Editor: 

Sir — I  have  read  in  your  issue  of  August 

the  article  entitled  'Mine  Managers  as  Val- 
uers.' The  author,  Mr.  Morton  Webber,  writes 

from  the  viewpoint  of  the  specialist  in  mine 
development.  As  I  understand  it,  Mr.  Webber 
considers  the  development  specialist  and  the 
mine-valuer  as  synonymous.  While  such  an 
aspect  is,  to  me,  somewhat  novel  it  is  clear 
that  the  mine-valuer  must  also  be  expert  in  the 
development  of  mines  to  enable  him  properly 
to  consider  prospective  values.  In  criticizing 
I  shall  pass  to  the  last  paragraph  but  one  of 
the  article  with  the  observation  that  the  author 
convincingly  backs  his  statements  with  facts 

in  the  shape  of  actual  examples  from  experi- 
ence. 

In  dealing  with  the  aforesaid  paragraph,  I 

write  from  the  point  of  view  of  the  mine-owner 
of  limited  means  who  is  developing  a  property 
with  his  own  money.  Mr.  Webber  states  that 
when  a  property  emerges  from  its  infant  stage 
to  a  point  where  a  more  definite  scheme  of 

development  should  be  considered  "  it  will  then 
undergo  the  most  critical  phase  of  its  career." 
Mr.  Webber  states  that  a  mine-valuer  should 
be  employed  at  this  stage  to  lay  out  the  scheme 
of  development.  This  work  can  then  be  carried 
on  by  a  mine-manager  of  a  calibre  and  salary 
commensurate  with  the  undertaking. 

To  one  who  has  been  directly  in  touch  with 
the  development  of  mines,  and  who  has  both 
made  and  lost  money  in  the  business,  I  feel 
that  Mr.  Webber  deals  with  one  of  the  key- 

notes of  the  industry.  That  this  fact  is  not 
sufficiently  understood  is  attested  by  themining 
corps  in  the  shape  of  worthless  properties 
spread  throughout  the  mining  fields  of  the 
world.  However,  writing  from  the  viewpoint 
of  the  man  who  has  to  foot  the  bills,  does  the 
author  realize  what  a  heavy  item  the  fee  of  a 

specialist  like  himself  is  to  a  small  private  syn- 
dicate ?  Mr.  Webber's  article  as  a  whole  gives 

me  the  impression  that  he  is  evidently  more 
familiar  with  people  who  can  command  the 
money  to  follow  up  their  desires  than  with  the 
little  fellow  who  risks  and  often  starves  in  de- 

veloping young  mines,  which  constitute  the 
start  and  the  foundation  of  the  whole  business 
of  mining. 

Recently  a  mine-valuer  of  well-known  repu- 
tation was  in  our  neighbourhood  conducting 

an  examination  with  some  assistants  on  an  ad- 

jacent mine.  As  my  property  is  exactly  un- 
dergoing the  phase  described,  I  called  on  the 

engineer  in  hope  that  he  would  take  a  look  at 
our  mine  and  help  us  out.  As  he  was  within 
a  mile  of  us,  and  as  I  had  every  arrangement 
made  for  fetching  him  over  when  he  could 
leave,  I  was  surprised  when  he  bluntly  refused 

to  move  a  foot  unless  I  paid  him  a  fee  in  ad- 
vance, which  on  calculating  the  amount  later 

proved  to  be  more  than  two  months  of  our  pay- 
roll. I  was  prepared  to  pay  a  fee  in  propor- 

tion to  the  time  involved. 
In  this  respect  I  feel  that  such  avarice  on 

the  part  of  a  high-priced  engineer  indirectly 
contributes  to  dishonesty  in  mining.  I  believe 
that  many  of  the  mining  crooks  were  originally 
honest,  but  many  of  them  get  their  money  tied 
up  through  poor  directions,  and  they  have  to 
get  it  back.  I  think  a  little  kindly  help  in 
such  a  case  would  only  ennoble  the  engineer, 
and  it  would  stimulate  the  industry,  on  which, 
after  all,  the  specialist  depends.  I  believe 
that  the  able  and  impartial  opinion  that  you 
could  offer  hereupon  would  be  in  the  interest 
of  everybody. 

Beyond  this  criticism  as  an  owner,  I  can 

only  endorse  Mr.  Webber's  contribution,  which is  written  with  characteristic  definiteness  and 

can  only  be  criticized  on  purely  academic 

grounds. Richard  Willis. 

Toronto,  September  2. 

Future  of  the  Rand. 

The  Editor : 

Sir — Mr.  G.  A.  Troye's  paper  in  your  July 
issue  has  interested  me  exceedingly,  though, 
as  the  South  African  Mining  Journal  says, 
we  out  here  are  familiar  with  his  views.  As 

the  question  of  the  present  values  of  our  min- 
ing shares  is  one  to  which  I  have  devoted  a 

great  deal  of  study  for  a  number  of  years,  I 
desire  to  record  my  admiration  of  the  courage 
which  has  induced  a  prominent  engineer  to 
place  such  views  before  the  public.  While 

my  own  estimates  vary  from  Mr.  Troye's  in 
individual  cases,  which  need  not  be  specified, 

I  am  in  thorough  agreement  with  the  conser- 

293 
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vatism  which,  in  the  main,  marks  hisestimates. 
The  whole  subject  of  share-valuations  being 

an  intricate  one,  bristling  with  debatable  points, 
it  is  with  diffidence  that  I  venture  criticism  in 

the  present  instance.  There  is,  however,  one 
feature  that  calls  for  comment.  I  allude  to 

Mr.  Troye's  requiring  the  same  return  on 
Crown  Mines  or  City  Deep  shares  as  on  Con- 

solidated Langlaagte.  My  objection  to  this 
is  based  on  two  grounds  : 

(1)  It  is  surely  undesirable  to  place  on  the 
same  footing  (other  conditions  being  equal) 
two  mines  on  which  the  respective  rates  of  pro- 

fit are  12s.  6d.  and  7s.  6d.  per  ton.  It  is  evi- 
dent that  a  change  for  the  worse  would  afTect 

the  dividend  of  the  mine  earning  the  lower 
profit  per  ton  to  a  greater  extent  than  it  would 
that  of  the  other.  The  converse  of  this  is 

equally  true,  that  an  increase  would  benefit 
the  poorer  mine  to  a  greater  degree  than  it 
would  the  richer.  It  is,  however,  the  unfortu- 

nate experience  of  those  who  have  to  do  with 
gold  mines,  that  the  first  is  the  more  probable 
event  of  the  two. 

(2)  The  third  mine  named  lies  on  the  bor- 
ders of  the  impoverished  West  Rand,  if  not 

wholly  within  its  boundaries.  There  is,  there- 
fore, less  certainty  as  to  the  tenour  of  its  gold- 

contents  than  in  the  case  of  a  mine  on  the  im- 
mediate Central  Rand.  This  mining  field  is 

surely  sufficiently  well-known  for  even  those 
with  no  personal  knowledge  of  it  to  appreciate 
this  distinction. 

William  Branson. 

Johannesburg,  August  18. 

[This  letter  arrived  just  too  late  for  our  Sep- 
tember issue.  We  agree  that  Mr.  Troye  ex- 
hibited courage.  It  is  the  sort  of  courage  that 

we  particularly  like.  In  mining  it  is  difficult 
to  get  unprejudiced  views;  that  is  why  so  many 
errors  of  judgment  are  made.  If  engineers 
were  themselves  wholly  detached  from  the 
share-market,  it  would  be  easier  to  obtain  re- 

liable information  for  the  general  public. — 
Editor.] 

Tin  Deposits  of  the  Central  Bushveld 
Area. 

The  Editor  : 

Sir  —  Absence  from  Johannesburg  is  the 
reason  why  I  have  not  replied  earlier  to  Mr. 

E.  M.  Weston's  letter.  Mr.  Weston's  first 
charge  is  that  I  have  put  forward  my  theory 
without  one  particle  of  evidence  to  support  it. 
If  he  will  read  my  letter  again  he  will  see  that 

I  state  "  that  in  the  Potgietersrust  district  in 
the  northeast,  and  also  in  the  Warmbaths  dis- 

trict in  the  southwest,  the  greater  number  of 

fissures  have  ceased  to  exist."  Surely  this 
statement,  which  is  based  on  careful  observa- 

tion, is  plain  enough.  If  not,  I  will  say  in  the 
words  of  a  homely  simile  that  the  fissures  have 

disappeared  as  completely  as  a  hard-boiled  egg 
from  its  shell.  There  is  not  even  the  sign  of 

a  crack  remaining  at  the  bottom  of  the  said  fis- 
sures. Several  engineers  and  geologists  from 

Johannesburg  have  observed  this,  and  my 
theory  of  origin  expresses  their  views.  Again, 

if  Mr.  W'eston  will  study  the  maps  of  the 
Geological  Survey  he  will  find  that  they  show 
that  the  tin-bearing  sedimentary  rocks  and 
felsites  that  exist  on  its  fianks  formerly  over- 

lay the  Central  Bushveld  area.  Perhaps  if 
Mr.  Weston  had  had  the  advantage  of  reading 
the  last  annual  report  of  Mr.  T.  G.  Trevor, 

the  Inspector  of  Mines  for  the  Pretoria  dis- 
trict, before  he  wrote  his  letter,  his  protest 

might  not  have  been  so  vigorous. 

Accessory  minerals  can  be  reasonably  ac- 
counted for  by  those  who  hold  the  belief  that 

the  filling  of  the  said  fissures  by  the  minerals 
which  exist  today  was  not  done  in  one  fell 
swoop,  but  occupied  a  geological  age. 

The  theory  that  these  deposits  of  cassiterite 

have  originated  from  tin-bearing  vapours  and 
gases,  and  that  the  parent  body  is  somewhere 
below  the  deepest  working,  may  be  grateful 
and  comforting  to  those  pecuniarily  interested 

in  the  mines  of  this  area,  but  the  facts  dis- 
closed by  the  mining  operations  in  this  dis- 

trict are  dead  against  it.  How  true  is  the  say- 

ing "  that  many  a  beautiful  theory  has  been 

killed  by  an  ugly  fact." 
To  Mr.  Weston's  jest :  "  The  denuded  rocks 

derived  their  ores  from  pre-existing  rocks  like- 

wise denuded,  and  so  on  ad  infinitum  "  I  re- 

ply, why  not  ?  As  you  remark,  "  Many  a 
true  word  is  said  in  jest." A  great  number  of  geologists  think  that 
igneous  rocks  represent  the  original  crust 
formed  upon  the  surface  of  the  globe,  and  that 

derivative  rocks,  other  than  organically  de- 
rived rocks,  are  composed  of  materials  derived 

from  the  breaking  up  and  disintegration  of 
these  rocks  by  epigene  agents.  James  Geikie, 

in  his  book  on  '  Structural  and  Field  Geology,' 
states  that  gold,  silver,  &c.,  "  have  been  de- tected as  minute  inclusions  in  the  constituent 

minerals  of  various  igneous  rocks,"  and  again 
that  "  tin  ore  (cassiterite)  likewise  occurs  as  a 
primary  constituent  of  many  granites,  but  only 

in  scattered  grains  and  thin  veins." 
Assuming  that  these  beliefs  and  statements 

are  correct,  would  not  they  be  a  reasonable 

explanation' of  the  theory  that  ore  deposits  are 
derived  from  pre-existing  rocks  ? 
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There  has  been  ample  time  for  these  re-con- 
centrations. Since  the  discovery  of  radium, 

investigations  have  revealed  periods  of  enor- 
mous duration  (thousands  of  millions  of  years) , 

"  and  the  geologist  who  ten  years  ago  was  em- 
barrassed by  the  shortness  of  time  allowed  to 

him  for  the  evolution  of  the  earth's  crust  is 
now  still  more  embarrassed  by  the  super- 

abundance with  which  he  is  confronted." 
{Scientific  American,  August  2,  1913). 

As  you  say,  "  ore  deposits  essentially  are 
re-concentrations ;  they  represent  the  last 

phase  of  a  long  migration,  due  to  chemical 

causes  and  modified  by  physical  conditions." G.  H.  Blenkinsop. 

Johannesburg,  September  5. 
[This  matter  was  also  discussed  in  our  last 

issue.  We  are  always  pleased  to  publish 
opinions  supposed  to  be  contrary  to  our  own. 
— Editor]  , 

Scrambled  Brains. 
The  Editor : 

Sir — English  practice  in  the  annual  report- 
ing to  stockholders  of  the  essential  facts  con- 

cerning the  operations  and  financial  status  of 
mining  companies  has  long  been  held  up  to 
American  companies  as  the  beau  ideal  of  com- 

pany procedure.     Certainly  it  is  true  that  the 
wealth  of  tabular  detail  given  in  the  reports  of 
companies  controlled  in   London  presents   a 
marked  contrast  to  the  statement  of  accounts 

given  out  by  many  American  companies.  To  the 
average  shareholder  a  mere  statement  of  ac- 

counts is  little  better  than  nothing,  for  in  the 

absence  of  knowledge  as  to  the  methods  of  ac- 
count-keeping pursued,  accurate  interpretation 

of  them  is  almost  impossible.     Such  figures  as 

the  "working  cost  per  pound  of  copper,"  which 

are  displayed  so  prominently  in  brokers'  cir- 
culars, may  be  exceedingly  misleading  unless 

it  is  known  whether  all  items  of  cost  are  in- 
cluded or  only  the  more  obvious  ones.     My 

intention,  however,  was  to  call  your  attention 

to  the  practice  which  obtains  in  certain  com- 
panies,  especially  Australian,   of  computing 

tables  and  cost  data  upon  bases  that  are  little 
short  of  ridiculous.     I  have  at  my  elbow  a  re- 

port that  shows  that  about  150,000  tons  of  ore 
was   treated   in  the  cyanide  plant,  approxi- 

mately one-third  being  slime  and  two-thirds 
sand.     The  gold  content  per  ton  of  sand  and 
slime  is  stated  separately,  and  the  two  then 

added  together  to  give  the  "total  value  per 
ton  treated."     After  pondering  over  this  for  a 
while  the  reader  is  naturally  in  much  doubt 
as  to  whether  his  own  brains  are  scrambled,  or 
those  of  the  accountant  who  drew  up  the  table. 

In  the  case  of  another  company,  which  had 
an  income  of  ̂ 135,000,  I  find  the  cost  of  all 
the  details  of  treatment  computed  on  the  basis 

of  the  total  tons  milled.  The  ore  milled  in- 
cluded a  considerable  amount  of  custom  ore, 

and  the  significance  of  the  cost  of  stoping  per 
ton  of  ore  milled  is  not  likely  to  be  clear  to 

anyone  except  the  author  of  the  report.  By 

the  simple  expedient  of  milling  more  custom 

ore  next  year  the  manager  could  show  a  grati- 
fying decrease  in  cost  per  ton  for  most  of  the 

items.  That  remainds  me  that  I  once  saw  a 

report  made  by  a  well  known  American  en- 
gineer in  which  the  gold  content  in  ounces  per 

■metric  ton  was  the  basis  of  computation.  He 

thus  derogated  his  own  work,  for  the  natural 
inference  of  every  experienced  reader  would 
be  that  this  basis  of  computation  was  chosen 
in  order  that  the  gold  content  in  ounces  would 

thus  appear  about  10%  greater  than  by  com- 
puting it  in  the  ordinary  way.  It  is  hard 

enough  for  the  average  man  to  draw  correct 
deductions  from  accurate  data ;  why  lead  him 

into  the  bushes  with  pseudo-data  ? 
Thomas  T.  Read. 

New  York,  September  15. 

Coaching  at  the  R.S.M. 
The  Editor  : 

Sir — We,  the  undersigned  associates  of  the 
Royal  School  of  Mines,  beg  to  express  our 
emphatic  disagreement  with  your  statement 
that  the  junior  staff  of  the  school  is  inefficient. 
It  is  our  opinion  that  we  owe  the  greater  part 
of  the  technical  knowledge  which  formed  our 
professional  equipment  on  leaving  the  school, 

to  the  constant  and  well  directed  eff"orts  of  that 
portion  of  the  staff  which  you  have  so  adverse- 

ly criticized. 
We  trust  you  will  give  this  communication 

the  publicity  of  your  columns  in  fairness  to  the 

junior  staff,  on  whom  your  remarks  if  uncor- 
rected can  only  have  an  adverse  effect,  either 

on  their  holding  their  present  posts  or  obtain- 
ing fresh  employment. 

W.  M.  Gimson, 
A.  F.  Strickland, 
A.  McCance, 
F.  D.  Gurrey, 

E.  Gordon  D.  Wright, 
W.  Moore, 

S.  R.  Davies, 

J.  Bernard  Solomon, 
J.  W.  Lake, W.  A.  Pope, 

W.  A.  C.  Newman, 
P.  Litherland  Teed. 
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QUOTATIONS 
of  leading  mining  shares  on  the  London  Market. 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  given  in  shillings. 

GOLD.    SILVER, 
DL\MONDS. 

Rand  : 
Bantjes   
Brakpan   
Central  Mining  (£l2)   
Cinderella   
City  &  Suburban  (£4)   
Consolidated  Gold  Fields  ., 
Consolidated  Langlaagte.... 
Consolidated  Main  Reef   
Crown  Mines  119s.)   
Durban  Koodepoort   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenbuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Knight  Central   

Knight's  Deep   
Langlaagte  Estate   
Main  Reef  West   
Meyer  &  Charlton   
Modderfontein  B   
Modderfontein,  New  (£4).  . 
Nourse   
Primrose    
Rand  Mines  (5s.)   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep   
Rose  Deep   
Simmer  &  Jack   
Simmer  Deep   
Springs   
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   

Witwatersrand  f Knight's)-. 
Witwatersrand  Deep    
Wolhuter   

Rhodesia  : 

Cam  &  Motor   
Chartered   
Eldorado   
Enterprise   
Falcon   
Giant   
Globe  &  Phoenix  (5s.) . 
Lonely  Reef   
Shamva   
Wanderer  (5s.)     

Others  in  Soitth  Africa: 

De  Beers  {£2  10s.) 

Glynn's  Lydenburg   
Jagersfontein   
Premier  Diamond  (2s.  6d.)   
Transvaal  Gold  Mining  Estates. 

West  Africa  : 

Abbontiakoon  (10s,) . 
Abosso   
A''    '■  )    
I'.i        I0».)  .... 
Pic,,.  ..  ..wck  A   
Taquab   

Oct.  1 
1912 

23 
82 

213 20 47 

80 
28 
18 145 

22 

27 56 
75 

24 
30 
85 

11 

28 
13 

48 

28 
21 

100 
66 

243 
38 

38 
135 
28 
72 

51 65 
21 
3 

17 

73 
18 42 

51 

60 

52 20 

38 28 36 

22 

29 

46 

31 

62 72 
3 

425 

27 
130 

245 55 

Wkst  Australia  : 

Associated  Gold  Mines    
Associated  Northern  Blocks   
Bullfinch     

C  '5)   
C  tary(28.). 
Ci-  :■  r  I'er^everance   
Ct  ,11    
IVi^iui;.     •-,  j)        

KaUurll   
Sons  of  Gwalia   
Yuanmi   

Sept.  1 1913 

15 

57 
167 
6 

43 

46 

25 
16 

132 
17 
18 46 

57 

20 

25 
60 
5 

18 

7 
35 
22 

8 

97 
77 

220 
31 
30 

120 

24 
52 
32 

50 
12 

2 
IS 

68 
29 
38 
36 

64 

53 
13 

30 

21 

16 

11 
19 

12 

25 
56 

42 

1 
415 

17 

128 

250 
51 

Oct.  1 1913 
15 
56 

172 
6 

45 
49 

26 

17 
128 
17 
18 

46 

58 

22 

27 
60 
3 

23 
6 

32 

21 
8 100 

74 
225 
28 
28 

121 

24 

52 

30 
52 

12 

2 
15 

67 

33 
36 
36 
70 

56 

IS 

30 

21 

16 

14 

19 
16 

27 
55 

40 

1 

405 

16 

126 
217 
53 

7 6 5 

21 

IS 

13 19 18 

18 

4 7 6 18 13 

12 

18 15 13 

7 7 7 
3 U 

10 

9 

16 

16 

30 

57 

33 
10 

13 

13 

2 2 2 

11 

8 

11 

78 

61 60 
SO 38 

41 

23 

22 22 12 

9 8 

Others  in  Aitstralasia 

Mount  Boppy   
Mount  Morgan    
Talisman   
Tasmania  Gold  (10s.)  ■■ 
Waihi   
Waibi  Grand  J  unction. - 

America  : 

Alaska  Treadwell(£5)   
Buena  Tierra    
Butters  Salvador     

Camp  Bird    
ElOro     
Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   
St.  John  del  Rey   
Santa  Gertrudis   

Stratton's  Independence  (2s.  6d.). 
Tomboy      

Russia  : 
Lena  Goldfields   
Orsk  Priority   
Siberian  Proprietary 

India: 
Champion  Reef  (2s.  6d.) . 

Mysore  (10s.)    
Nundydroog  (10s.)   
Ooregum  (10s.)      

COPPER: 
Anaconda  (£5)   
Arizona  (5s.)      
Cape  Copper  (£2)    »■ 
Chillagoe  (IDs.)    
Great  Cobar  (£5)     
Great  Fitzroy  (5s.)   
Hampden  Cloncurry      
Kyshtim      
Messina  (5s.)    
Mount  Elliott  (£5)   

Mount  Lyell   
Rio  Tinto  (£5)   
South  American  Copper  (2s.) 
Spassky   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC: 

Broken  Hill : 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10  (£10)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
Zinc  Corporation  (10s.)   

TIN 
Nigeria: 

Abu  (5s.)     
Bisichi     
Jos  (5s.)   
Kaduna(5s.)   
Naraguta    

Nigerian  Tin    
N.  Nigeria  Baucbi  (lOs.) . 
Rayfield   
Ropp    

Other  Countries: 

Aramayo  Francke . 

Briseis     
Cornwall  Tailings. 

Dolcoath     
Geevor  (10s.)    

Gopeng   Mawchi   
Rooibcrg    
Tckka    
Tronoh    

Oct.  1 
1912 

32 
65 

40 

2 

35 
23 

157 

20 

40 

28 
15 

.18 

16 

142 

5 

17 

31 

2 

27 

75 

21 

13 

12 

112 

34 

18 
190 

42 

150 

4 
100 

2 
53 
65 
21 

155 

28 
1630 33 

85 
56 

135 

27 

Sept.  1 
1913 

15 

71 

42 

1 

45 

21 

162 
17 
40 

17 

14 
21 

11 

112 

7 

16 
20 

2 

26 

55 
10 
2 

12 
105 

25 

21 
157 

40 

125 

1 

43 

1 

43 

63 

30 

116 
25 

1585 

34 

71 

49 

147 

16 

39 33 30 
52 38 

38 

52 

36 

36 

45 

27 

27 
13 6 8 

158* 

51 

48 

170 

152 

145 

30 

27 

27 
17 18 17 

12 

14 

23 

21 

20 
7 8 9 

27 

20 20 

31 

38 38 
28 27 30 
6 S 4 

22 23 

21 

55 

152 

142 

29 

32 35 

9 8 8 

37 

25 

21 

24 

22 

19 

19 

21 

22 

77* 

31 

31 

28 20 

22 

31 

28 28 

67 

62 67 

75 

61 31 

Oct.  1 1913 

15 

72 

42 

1 
51 

22 

165 
17 

40 
16 

15 
18 
12 

117 
6 

15 

18 

2 

26 

47 
10 

3 
10 

102 
25 

21 

152 

40 

115 

1 
33 
2 

37 

63 
30 

97 

26 

1575 
33 

55 

47 

152 

IS 

i 

*  Capital  rc-artanged  during  year. 
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PRECIS  OF  TECHNOLOGY 
Artificial  Diamonds.  —  In  Metallurgical  and 

Chemical  Engineering  for  June,  Francis  P.  Mann 
gives  an  account  of  experiments  made  by  E.  de  Bois- 
menu,  of  Paris,  in  connection  with  the  production  of 
diamonds  from  calcium  carbide  in  the  electric  furnace. 

These  experiments  were  made  in  1907,  but  nothing 
was  published  until  recently,  when  Mr.  de  Boismenu 
issued  a  pamphlet  for  private  distribution.  He  has 
also  in  Engineering  for  September  12  given  some  fur- 

ther information.  The  process  consists  of  electro- 
lysing fused  calcium  carbide  by  means  of  a  direct 

current.  The  furnace  is  open,  and  pressure  is  not 

used,  as  was  the  case  with  Moissan's  experiments  on 
crystallizing  diamonds  out  of  molten  high-carbon  iron. 

■  I';  ■'""■'■/ 

t^' Enriched  Carbide 
Q'Undecomposed  Carbide 
C = Decomposed  Carbide  Crystals 

The  furnace  used  by  Mr.  de  Boismenu  was  of 
simple  firebrick  construction  with  an  inner  space  30 
by  20  by  20  in.  The  bottom  was  made  of  layers  of 
brick  and  had  a  V-shaped  section.  Upon  the  brick 
was  a  layer  of  powdered  lime  and  carbon,  contain- 

ing 80%  lime,  and  upon  this  rested  a  trough-shaped 
vessel  made  of  fused  carbide.  The  electrodes  were 

round  carbons  6j  in.  diameter  and  5  ft.  long.  In  com- 
mencing operations,  small  pieces  of  carbide  were  fed 

round  the  electrodes,  and  the  latter  were  gradually 
separated  as  the  mass  heated.  The  full  charge  was  8 
lb.  of  carbide,  and  over  it  was  placed  a  layer  of  lime 
and  carbon,  and  a  firebrick  top.  The  distance  between 
the  carbons  was  9\  in.  The  current  was  800  amperes 
at  35  volts.  After  a  12-hours  run,  the  furnace  was  al- 

lowed to  cool.  A  fused  mass  adhered  to  the  two  elec- 
trodes, as  shown  in  the  illustration.  The  middle  part 

consisted  of  unaltered  carbide,  and  round  the  positive 
pole  the  carbide  was  finer  and  more  crystalline.  The 
part  round  the  negative  pole  appeared  to  consist  en- 

tirely of  carbon  in  a  light  and  spongy  condition  and  of 
a  black  colour.     This  part  was  removed  in  water  and 

the  resulting  mud  dried.  In  it  were  found  crystals, 
which  under  tests  made  by  Professors  Lacroix  and 
Maquenne  were  proved  to  be  pure  carbon,  in  fact 
diamonds.  Some  of  the  crystals  had  well  defined 
faces,  and  others  had  the  form  of  rounded  drops.  The 
length  of  time  of  complete  fusion  in  the  furnace  gov- 

erned the  size  of  the  diamonds.  After  12  hours  crystals 
as  large  as  27  millimetres  were  obtained.  Experi- 

ments with  longer  periods  have  not  been  made. 
The  theory  of  the  reactions  in  this  furnace  is  not 

clear,  and  calls  for  further  information.  According  to 
the  usually  accepted  idea,  the  carbon  separated  from 
the  carbide  should  be  found  at  the  positive  and  not  the 
negative  pole.  It  is  stated  that  during  the  working  of 
the  furnace  pink  flames  characteristic  of  burning  cal- 

cium vapour  escape  from  the  negative  region,  and 
that  the  region  of  the  positive  pole  is  enriched  in 
amorphous  carbon.  So  that  in  the  main,  it  is  claimed 
that  the  general  theory  is  not  contradicted. 

Extracting  Tin  from  Ores. — Much  has  been  heard 
recently  of  a  wet  process  for  extracting  tin  and  wolfram 
from  ores,  invented  by  James  W.  Chenhall,  of  Devon- 

shire. The  Mining  Journal  for  September  6  contains 
a  description  of  the  process.  The  ore,  after  crushing, 
is  mixed  with  fine  coal  dust,  and  heated  in  a  closed 
furnace  until  the  oxides  of  the  metals  are  decomposed 
and  reduced  to  metallic  form.  Care  is  taken  in  sub- 

sequent cooling  that  the  metals  do  not  reoxidize.  The 
gas  evolved  from  the  coal  is  used  continuously  for 
maintaining  a  reducing  atmosphere.  If  the  ore  con- 

tains sulphur  or  arsenic,  a  preliminary  roast  is  given. 
The  ore,  after  coming  from  the  reducing  furnace,  is 
leached  with  sulphate  of  iron,  which  is  produced  by 
adding  dilute  sulphuric  acid  to  the  ore.  Usually  the 
ore  contains  iron,  but  if  not  some  must  be  added. 
This  solution  extracts  85%  of  the  tin  content.  The 
ore  is  afterwards  washed  and  treated.. with  dilute  hy- 

drochloric acid  in  order  to  extract  the  remaining  tin. 
The  metal  is  precipitated  from  these  two  solutions  by 
sulphuretted  hydrogen  as  sulphide,  which  is  roasted 
to  oxide.  The  waste  liquors  are  evaporated  ;  sulphate 
of  iron  is  recovered  from  the  first  solution  and  red 
oxide  of  iron  from  the  second  solution,  both  of  them 
saleable  products.  The  tungsten  in  the  residual  ore 
is  extracted  by  means  of  an  alkaline  solution.  We 
content  ourselves  with  the  above  outline  of  the  pro- 

cess, and  refrain  from  discussing  its  scope,  intended 
application,  or  economics,  all  of  which  are  far  from 
clear. 

Microscopical  Examination  of  Coal. — In  our  issue 
of  February  1912  we  gave  a  precis  of  a  paper  by  James 
Lomax,  which  contained  a  record  of  the  first  re- 

searches by  means  of  microscopical  slides  in  connec- 
tion with  the  constitution  and  origin  of  coal.  At  the 

September  meeting  of  the  Institution  of  Mining  Engi- 
neers, Mr.  Lomax  returned  to  the  subject,  and  in  par- 
ticular gave  a  microscopical  analysis  of  various  coals, 

describing  the  dissemination  throughout  them  of  py- 
rite.  The  information  given  helps  in  the  discussion 
as  to  the  relative  influence  of  pyriteand  oxygen  in  in- 

creasing the  temperature  of  the  refuse  and  unhoisted 
coal  underground  to  such  an  extent  as  to  occasionally 
cause  spontaneous  combustion.  We  gave  in  our  July 

issue  a  precis  of  a  paper  connected  with  this  dis- 
cussion. 

Mr.  Lomax  in  his  first  paper  has  shown  that  the 
microscope  reveals  the  presence  of  the  remains  of 
plants  of  the  club-moss  and  horse-tail  types,  and  of 
cycads  and  conifers.  Thin  slices  can  be  prepared  that 
show  the  structure  and  the  order  of  deposition  of  the 
various  laminae.  The  various  megaspores  and  micro- 

spores can  be  identified,  as  well  as  layers  of  humic 
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matter  from  leaves,  and  resinous  and  other  matters. 
In  addition  it  is  possible  to  trace  the  more  important 
structures  formed  subsequently  to  the  deposition  of  the 
vegetable  debris.  In  the  paper  now  presented,  over  a 
hundred  microscopic  sections  are  described,  and  the  re- 

sults tend  to  show  that  even  the  best  parts  of  the  seams 
may  contain  pyrite  in  6ne  strings,  patches,  pockets, 
or  crystals.  This  class  of  coal,  however,  does  not 
weather  either  above  or  below  ground,  and  the  pyrite 
has  little  or  no  chance  of  oxidizing.  Mr.  Lomax  gives 
particulars  of  a  new  structure  detected  when  examin- 

ing microscopically  coal  from  the  middle  seam  at  the 
Norton  colliery.  South  Staffordshire.     This  structure 

paper  to  show  that  pyrite  in  coal  does  not  only  occur 
massive  or  in  laminae,  but  as  a  replacement  of  animal 
matter,  and  so  fine  as  to  be  undetected  by  the  naked 

eye. 
Production  of  Petrol  from  Heavy  Oils. — In  recent 

issues,  reference  has  been  made  to  a  proposed  process 

for  producing  light  hydro-carbons  from  the  heavier 
portions  of  the  petroleum  flows.  For  many  years  the 

heavy  petroleum  oils  have  been  distilled  for  the  pro- 
duction of  so-called  oil-gas,  so  extensively  used  for 

illuminating  purposes  on  railways.  As  regards  the 
production  of  petrol  for  power  purposes,  it  is  interest- 

ing at   the  present  time  to  record  that   for   several 

Fx^.3. 

J^.^ 
^'^    -^ Z 

\-j?* 

LAMPLOVOH'S  APPAHATUS  FOR  PHODUCINO  PETROL  FROM  HEAVY  OILS. 

is  almost  invisible  to  the  naked  eye  except  when  it  ap- 
pears in  a  fairly  thick  band.  In  the  samples  shown  at 

the  meeting,  the  structures  were  disseminated  in 
groups,  and  their  appearance  was  that  of  a  number  of 
fine  grains  of  pyrite  congregated  together.  The  slides 
showed  the  structures  to  be  apparently  organisms, 
existing  in  both  pyritized  and  unpyritized  condition. 
Though  only  a  surmise,  it  is  allowable  to  consider 
them  the  remains  of  organisms  belonging  to  the  ani- 

mal kingdom,  and  Mr.  Lomax  calls  them  pyritica 
stellata.  They  have  a  number  of  arms  radiatmg  in  a 
manner  similar  to  a  star-6sh.  Each  ray  is  seen  to  be 
composed  of  a  sort  of  shell  or  sarcode  more  or  less  of 
a  palisade  formation,  the  central  body  being  perforated 
by  a  canal.  The  pyrite  replaces  the  sarcoid  matter  in 

part.     We  give  the  above  quotation  from  Mr.  Lomax's 

years  the  natural  gas  from  oil-wells  in  Pennsylvania 
and  other  parts  of  the  United  States  has  been  fraction- 

ally condensed,  the  result  being  the  production  of  a 
stable  liquid  petrol,  or  gasoline  as  it  is  called  there, 
leaving  a  gas  that  does  not  shed  its  heavier  portions  as 
liquid.  During  the  past  year  much  has  been  heard  of 
a  new  invention  intended  for  the  dissociation  of  heavy 
petroleum  oils  and  the  production  of  the  petrol  series. 
As  this  subject  is  of  interest  to  every  engineer  connect- 

ed with  oil-finding  and  oil-production,  it  is  desirable 
to  give  the  details  of  this  new  method  of  enhancing 
the  value  of  petroleum  products.  The  British  Motor 

Spirit  Company  has  been  formed  to  acquire  and  de- 
velop the  invention  of  Frederick  Lamplough.  an  engi- 

neer well  known  in  connection  with  motor-car  work. 
The  British  patents  are  numbered  19,702  and  28.101 
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of  1912.  The  invention  consists  of  subjecting  a  mix- 
ture of  heavy  oil  and  water  to  heat  under  pressure  in 

coils  containing  nickel,  which  acts  in  a  catalytic  man- 
ner to  make  the  steam  and  vaporized  oil  react  for  the 

dissociation  of  the  latter.  The  use  of  the  nickel  is  the 

essence  of  the  invention.  The  employment  of  high 
pressure  is  claimed  as  part  of  the  process,  and  an  ap- 

paratus is  included  in  the  patent  for  controlling  the 
process  in  such  a  way  as  to  ensure  the  existence  of 
this  pressure.  The  accompanymg  illustrations,  Figs. 
1  and  2,  show  the  apparatus  employed.  The  pumps 
A  and  B  draw  crude  oil  and  water  from  the  reservoirs 

A 2  and  B^  respectively,  and  force  thera  along  pipes 
A. 3  and  Bg  and  through  a  union  D^  to  pipes  D^  con- 

tained in  a  vertical  retort  D.     This  retort  is  heated  by 

Bwana  M'Kubwa  Copper  Deposit. — Ths  report 
made  by  S.  J.  Speak  gives  for  the  first  time  a  detailed 

description  of  the  Bwana  M'Kubwa  copper  deposit, situated  in  Northern  Rhodesia.  The  mine  is  491  miles 

by  rail  north  of  the  Victoria  Falls.  At  present  the 
nearest  port  is  Beira,  1448  miles  away.  The  railway 
connection  is  circuitous,  and  economic  conditions 

would  be  improved  if  a  connecting  railway  could  be 
built  from  Broken  Hill  to  join  the  Lomagundi  railway 
and  thus  give  a  more  direct  access  to  Salisbury  and  the 
Beira  railway.  A  stony  ridge  or  kopje  2400  ft.  long 
rising  from  a  level  plain  marks  the  outcrop.  The  de- 

posit consists  of  a  central  rich  orebody  dipping  nearly 

vertically,  1800  ft.  long  at  the  100-ft.  level,  and  aver- 
aging 4  ft.  thick,  and  orebodies  on  each  side,  of  lower 
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an  oil-burner  E,  which  receives  its  supply  from  a  tank 
Ej^,  through  a  pump  E^-  These  pumps  are  actuated 
by  a  motor  C,  and  differential  gear  regulates  the  rela- 

tive amounts  of  oil  and  water  sent  to  the  pipes  D^.  and 
the  amount  of  oil  sent  to  the  burner  E.  The  tubes 

Dg  contain  nickel  rods  Dg  shown  in  the  enlarged  de- 
tail. Fig.  3.  The  heat  is  maintained  so  that  the  tem- 

perature of  the  nickel  rods  shall  be  at  about  900°  P., 
the  temperature  of  a  dull  red  heat.  The  discharge 
from  the  tubes  D.2,  consisting  of  steam  and  gas,  is  led 
to  condensing  coils  F,  where  it  is  separated  into  water, 
permanent  gas,  petrol,  and  unaltered  heavy  oil.  The 
feed  through  D^  is  regulated  by  the  pumps  A  and  B 
in  such  a  way  that  a  proportion  of  20  to  60  parts  of 
water  to  100  parts  of  oil  is  maintained.  In  practice  it 
is  found  best  to  pass  the  heavy  oil  and  water  rapidly 
through  the  pre-heated  tubes,  so  as  to  make  a  mini- 

mum of  permanent  gas.  The  pressure  within  the  ap- 
paratus can  be  regulated  by  the  relief  value  H. 

grade  and  measuring  30  to  60  ft.  thick.  Five  vertical 
shafts  have  been  commenced  in  the  hanging  wall  of 
the  central  orebody  ;  one  of  them  was  sunk  to  528  ft., 
when  excessive  water  prevented  further  exploration  at 
depth.  The  100-ft.  and  250-ft.  levels  are  about  1800 
ft,  long,  the  350-ft.  level  357  ft.  long,  and  the  450-ft. 
level  95  ft.  long.  Cross-cuts  have  been  driven  into 
the  hanging  wall  and  foot-wall  at  intervals.  The  cen- 

tral orebody  is  friable  and  porous,  and  consists  largely 
of  silica  and  carbonates  of  copper.  Its  specific  gravity 
in  place  is  only  125,  and  this  unusally  low  figure  ac- 

counts for  previous  errors  in  the  estimates  of  tonnage. 
Below  the  350-ft.  level  it  changes  abruptly  into  sili- 
cious  dolomite,  and  the  copper  content  diminishes, 
occurring  then  partly  as  carbonate  and  partly  as 
chalcocite.  The  amount  of  rich  ore  is  estimated  at 

approximately  50,000  tons,  averaging  12%  copper. 
The  carbonate  is  not  evenly  distributed,  but  occurs  as 
small  bands  up  to  4  in.  thick.     The  hanging  wall  con- 

4—6 
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sists  of  quartzite  and  the  average  thickness  is  35  ft., 

assaying  4%  copper.    There  is  no  true  foot-wall.    The 
orebody  merges  into  4  to  10  ft.   of  decomposed  rock 
carrying  little  copper,  and  beyond  this   is   quartzite 
averaging  60  ft.   thick  and  4%   copper.     These   two 
quartzite  orebodies  are  extensive  and  1,000,000  tons  is 
proved  above  the  2nd  level.     The  copper  minerals  in 

the  quartzite  are  roughly   as  to    two   thirds  chalco- 
cite  and  as  to  the  other  third  carbonate.     Mr.  Speak 

is  of  opinion  that  the  central  orebody  was  originally  a 
bed  of  dolomite  and  that  the  copper  was  introduced 
from  the  surrounding  quartzite  by  surface  waters,  the 
acid  of  which  removed  most  of  the  lime  and  magnesia. 

An  examination  of  the  quartzite  without  the  micro- 
scope indicates  that  the  quartzites  were  sedimentary 

rocks,  probably  dolomitic  sandstones,  which  were  siii- 
cified  at  the  time  their  copper  content  was  introduced. 

Microscopical  examination  showed  the  hanging-wall 
quartzite  to  be  a  slate-blue  fine-grained  highly  silicious 
rock,  throughout  which  is  disseminated  small  particles 
of  erubescite  and  green  copper  carbonate.     A  section 
showed  the  rock  to  consist  mainly  of  angular  quartz 

grains,  which  had  not  been  much  eroded   by  water 
action.     Felspars  (plagioclase  and  microcline),  a  few 
flakes  of  muscovite  and  a  few  grains  of  tourmaline 

were  present,  but  the  bulk  of  the  rock  consisted  of 

granular  quartz.     The  foot-wall  quartzite  is  similar 
to  the  hanging-wall  rock  as  regards  the  minerals  that 
compose  it,  but  it  contains  both  angular  and  rounded 
granular  quartz  ;  also  a  small  amount    of   graphitic 
matter  is  present.     Very  little    ron  is  present  in  the 
ore.     No  granite  or  other  igneous  rock  has  as  yet  been 
discovered  in  the  neighbourhood.     The  surface  of  the 
country  is  so  thickly  covered  with  soil  that  geological 

study  is  difficult.     The  metallurgical  problem  is  dis- 
cussed in  another  part  of  the  magazine. 

Nickel  Ores  in  Norway. — The  monograph  on  nickel 

prepared  by  A.  P.  Coleman  for  the  Canadian  Depart- 
ment of  Mines  is  naturally  concerned  chiefly  with  the 

Sudbury  deposits,  their  geology,  the  method  of  min- 
ing, and  the  metallurgical  operations.     But  not  the 

least  interesting  part  of  the  work  is  that  containing 

Mr.  Coleman's  descriptions  of  deposits  in  other  parts 
of    the    world    and    his   comparisons   of   the  various 
occurrences  with  those  of  Sudbury.      He  personally 
visited  some  of  the  deposits  in  Norway  and  Sweden, 
and  his  remarks  thereon  are  therefore  worth  quoting. 
The  Swedish  deposits  were  first  definitely  identified  as 
containing  a  new  metal  by  Cronstedt,  who  in   1751 
contributed  a  paper  on  the  subject  to  the  Stockholm 
Academy.    In  practical  work,  however,  little  metal  has 

subsequently  been  won  from  Swedish  ores,  and  Nor- 
way has  contributed  most  of  the  Scandinavian  yield. 

In  1893-4,  J.  H.  L.  Vogt  examined  these  deposits  and 
published  several  articles  on  the  subject  in  the  German 
papers.     He  gave  details  of  40  outcrops  in  Norway, 
scattered  over  various  parts  of  the  country,  most  of 

them  being  in  pre-'^^ambrian  schists,  and  always  ac- 
companying areas  of  norite  or  of  gabbro  too   much 

weathered  to  reveal  its  original  constitution.     He  dis- 
cussed the  relations  between  the  size  of  the  orebodies 

and  the  areas  of  norite  with  which  they  are  connected, 
and  he  arrived  at  the  conclusion  that  large  orebodies 
are  generally  in  large  areas  of  the  eruptive  rock,  and 
vice  versa.     This  conclusion  may  be  compared  with 
the  results  of  mapping  in  the  Sudbury  district,  where 
the  largest  deposits  are  at  bays  of  the  norite,  where 
the  width  of  the  nickel-bearing  eruptive  is  greatest. 
Mr.  Coleman  visited  the  only  nickel  mine  at  present 
being  worked  in  Norway,  or  indeed  in  Europe.     This 
is  the  Flaad  mine  in  Saetersdal,  sometimes  called  the 

Evje  mine,  from  the  village  three  miles  to  the  south, 

where  the  smelter  is  situated.     The  mine  is  on  a  steep 

hill  rising  several  hundred  feet  abo\-e  the  valley  and 
was  opened  in  the  beginning  as  a  copper  mine,  like  the 
Sudbury  mines,  and  was  only  later  discovered  to  con- 

tain nickel.     The  ore  is  at  the  edge  of  a  mass  of  norite 
six  miles  long,  now  weathered  so  that  no  hypersthene 
remains  in  thin  sections,  and  greatly  resembling  coarse 
weathered  norite  from  the  southern  nickel  range  at 
Sudbury.     The  country  rock  is  hornblendic  gneiss  or 
amphibolite,   penetrated  by  coarse  and  fine  grained 
granites.     The  norite  close  to  the  orebody  is  thickly 
shotted  with  spots  of  ore,  a  true   pyrrhotite-norite, 
merging  into  ore  on  the  one  side  and  norite  free  from 
ore  on  the  other.     The  sulphide  minerals  collected  are 
pyrrhotite  and  chalcopyrite,  the  latter  tending,  as  at 
Sudbury,  to  follow  the  crushed  edges  of  the  country 
rock.     iSome  magnetite  was  observed  in  the  wall  of  the 
shaft,    an    unusual    mineral    in    the    Sudbury   mines. 

Dikes  of  aplita  from  a  few  inches  to  a  foot  wide  pene- 
trate the  country  rock  and  also  the  ore,  and  a  dike  of 

pegmatite  30  ft.   wide  cuts  the  norite,  but  some  ore 
penetrates  the  aplite  in  thin  seams,  as  happens  in  the 
diabase  dikes  cutting  the  ore  at  Creighton  mine,  at 
Sudbury.     The  ore  deposit,  which  has  been  followed 
downward  on  an  incline  of  45°  to  a  depth  of  530  ft., 
began  on  the  surface  with  a  length  of  only  67  ft.,  but 

in  depth  it  has  increased  to  330  ft.     The  ore  often  en- 
closes rock  matter  as  small  or  large  masses,  sometimes 

angular  and  sometimes  rounded.     Selected  ore,  at  the 
time  of  Mr.  Coleman's  visit,  ran  46%  nickel  and  15% 

copper,  but  the  average  was  stated  to  be  2' 3%  nickel and  12%  copper.     The  daily  output  was  115  tons  of 
ore,  and  it  was  sent  down  by  rope-way  to  the  smelter 
at  Evje,  3  miles  to  the  south.     The  ore  at  the  smelter 

contained  much  gangue  and  looked  no  richer  in  sul- 
phides that  some  rock-durrips  near  Sudbury  ;  but  the 

costs  of  mining  and  smelting  are  so  low  in  Norway 
that  the  ore  appears  to  be  worked  at  a  profit.     It  is  of 
interest  to  note  that  the  matte  produced  at  the  Evje 
smelter  is  refined  by  the  Hybinette  process.     Some 
reference  has  been  made  in  the  semi-technical  press 
to  this  process  within  the  last  year,  and  the  details 
were  far  from  correct.     It  is  convenient  therefore  to 

refer  our  readers  to  Mr.  Coleman's  monograph  which 
contains  a  reprint  of  the  Hybinette  patent  for  separ- 

ating the  nickel,  copper,  and  iron  from  the  matte  by 
an  electrolytic  process. 

Testing  the  Action  of  Cyanide  Solutions.— In  the 
Colorado  School  of  Minus  Magazine  for  September, 
R.  B.  Elder  describes  the  method  of  testing  the  action 

of  cyanide  solutions  adopted  at  the  Chiksan  gold  mine, 
Korea.  At  this  mine  a  Cyanide  plant  was  installed  to 
treat  the  accumulated  sandy  tailing  left  after  amalga- 

mation and  the  removal  of  pyrite  by  concentration. 
The  average  content  of  this  tailing  is  2  dwt.  At  first 
75%  was  extracted,  but  by  careful  study  by  means  of 
the  device  described,  this  was  increased  to  85%.  Mr. 
Elder  installed  an  apparatus  for  measuring  the  flow 
and  content  of  the  solution  as  it  leaves  the  leaching 

vats,  and  made  determinations  thereby  at  frequent  in- 
tervals, plotting  the  results  graphically.  The  appar- 

atus is  made  on  the  tilting-box  principle,  as  shown  in 
the  illustration.  V\g.  1  A  dash-pot  is  provided  to 
control  the  oscillations  of  the  box.  The  supports  are 
so  arranged  that  the  box  may  be  raised  or  lowered 
with  respect  to  its  axis  of  rotation,  and  the  amount  of 

solution  required  to  tip  it  thus  adjusted.  The  samp- 
ling device  is  a  glass  tube  bent  at  both  ends,  and  al- 

lowed to  rest  with  one  end  loosely  in  the  neck  of  the 
sample-bottle,  and  the  other  in  the  moving  edge  of  the 
box.  The  portion  of  the  tube  projecting  into  the 
bottle  neck  keeps  it  in  position.     When  the  box  tips 
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toward  the  bottle,  the  end  of  the  tube  in  the  box  dips 
into  the  solution,  and  the  bend  of  the  tube  retains  a 
small  portion  of  it.  At  the  next  motion  of  the  box, 
the  end  of  the  tube  is  elevated,  and  the  small  quantity 
of  solution  it  contains  is  poured  into  the  sample- 
bottle.  In  this  way  each  portion  of  solution  dis- 

charged by  a  forward  and  back  motion  of  the  box  is 
represented  in  the  sample.  The  amount  of  solution 
indicated  by  one  unit  on  the  counter  is  slightly  in- 

creased by  an  increased  flow  of  solution,  owing  to  the 
variation  in  the  amount  of  solution  which  escapes  un- 

measured while  the  box  is  in  motion.     To  correct  this 

the  amount  of  gold  delivered.  An  example  of  the  ap- 
plication may  be  given  :  Suppose  the  cost  of  allowing 

the  percolation  to  continue  is  ascertained  and  plotted 
on  the  sheet  in  terms  of  the  same  units  as  the  gold 
production.  The  time  at  which  the  percolation  should 
be  discontinued  and  the  vat  re-charged  in  order  to  ob- 

tain the  greatest  net  profit  per  ton  under  these  condi- 
tions, is  at  the  point  of  intersection  of  the  gold-ex- 

traction line  and  the  cost  line.  In  order  that  the  re- 
sult may  be  strictly  true,  it  is  necessary  to  correct  the 

gold-extraction  line  to  allow  for  losses  and  cost  of 
precipitation  and  melting.     The  following  aids  in  ex- 
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error,  the  apparatus  may  be  calibrated  on  several 
rates  of  flow  of  the  solution.  The  meter  is  placed  so 
as  to  discharge  into  the  pregnant  solution  sump.  The 
solution  from  one  of  the  leaching  vats  is  diverted  from 
the  main  launder  and  passed  through  the  meter.  At 
regular  intervals  the  meter-reading  is  recorded,  and 
the  accumulated  sample  of  solution  is  marked  and  set 
aside  for  assay.  The  results  from  a  set  of  samples 
covering  the  treatment  of  one  charge  are  plotted  to- 

gether, using  different  coloured  lines  for  the  elements 
for  which  a  test  is  made.  These  curves  give  the  oper- 

ator exact  information  as  to  the  effects  of  varying  treat- 
ment, and  so  assist  in  the  standardization  of  the  oper- 

ations. The  ordinate  (Fig.  2)  of  any  point  on  the 

gold-production  curve  represents  the  rate  in  penny- 
weights or  dollars  per  hour  at  which  the  gold  comes 

from  the  vat,  and  the  area  under  the  line  represents 

planation  of  Fig.  2:  At  6  p.m.  on  March  18,  the 
charging  was  completed,  and  solution  carrying  3 J  lb. 
KCN  and  protective  alkalinity  equal  to  13  lb.  Na  OH 
per  ton,  was  added  until  the  charge  was  covered.  This 
was  allowed  to  stand  until  midnight,  and  then  the 
drain-valve  was  opened.  As  the  solution  was  drawn 

off,  solution  carrying  2  lb.  KCN  and  1'2  lb.  protective 
alkalinity  was  added,  so  that  the  charge  was  always 
covered. 

Primary  Chalcocite  at  Butte. — The  question  of  the 
various  sulphides  of  copper  being  of  primary  origin  or 
products  of  secondary  enrichment  continues  to  provide 
discussion.  -The  latest  contribution  to  the  literature 

of  the  subject  is  Reno  H.  Sales'  paper  on  the  ore  de- 
posits of  Butte,  read  at  the  recent  meeting  of  the 

American  Institute  of  Mining  Engineers. 

Owing  to  the  persistence  to  great  depths  of  chalco- 

[ 
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cite  in  the  Butte  copper  veins  much  interest  has  been 
aroused  among  geologists  concerning  the  manner  in 
which  it  was  formed.  In  recent  years  the  opinion  has 
been  generally  held  that  chalcocite  is  largely,  if  not 
wholly,  a  product  of  descending  sulphide  enrichment. 
This  view  arose  naturally  through  the  discovery  of  the 
so-called  black  sulphurets  (later  proved  to  be  sooty 
chalcocite)  of  Ducktown,  Bisbee,  and  similar  pyritic 
orebodies.  In  these  cases,  belts  of  black  amorphous 
chalcocite  were  found  separating  the  oxidized  zone 
from  the  lean  pyritic  ore  below,  and  they  were  believed 
to  have  resulted  from  the  reaction  between  the  de- 

scending copper  sulphate  waters  and  the  unchanged 
primary  ores  below.  Thai  this  view  was  the  correct 
one  for  the  sooty  chalcocite  of  this  class  of  deposits 
has  been  abundantly  proved  by  recent  investigations. 

The  discovery  of  similar  chalcocite  ores  in  the  early 
mining  operations  at  Butte  led  many  observers  to  the 
opinion  that  these  remarkably  rich  ores  were  likewise 
of  secondary  origin  and  of  limited  vertical  extent. 
When  the  zone  of  sooty  chalcocite  was  penetrated, 
however,  the  predicted  lean  cupriferous  pyrite  ore  was 
not  found,  but  chalcocite-bornite-enargite  ores  were 
encountered,  which  have  persisted  to  great  depths. 
The  chalcocite  of  the  deeper  levels  does  not  occur  in 

the  sooty  form,  but  instead,  it  is  the  grey  massive  min- 
eral more  or  less  intimately  mixed  or  intergrown  with 

bomite.  enargite  and  other  minerals  which  have  re- 
placed altered  granite.  It  is  not  necessarily  a  replace- 

ment of  pyrite  or  any  other  sulphide  mineral,  but  was 
deposited  directly  from  solution  as  chalcocite  in  veins 
along  with  bornite  and  other  copper  sulphides. 

An  intimate  acquaintance  with  these  ore  deposits  ex- 
tending over  a  period  of  years  has  led  Mr.  Sales  to  the 

conclusion  that  most  of  the  massive  chalcocite  is  of 

primary  origin,  in  the  sense  that  it  was  deposited  in  its 

present  position  directly  from  deep-seated  ascending 
solutions.  Secondary  chalcocite  exists  in  large  quan- 
tites  also,  but  it  is  believed  to  be  of  limited  vertical 

extent,  being  confined  principally  to  the  well-known 
sooty  chalcocite  zone  extending  from  the  bottom  of 
the  oxidized  zone  to  depths  ranging  from  100  to  1200 
ft.  It  should  be  clearly  understood,  as  previously 

stated,  that  the  sooty  glance  zone  has  no  well-marked 
lower  limit,  and  furthermore,  in  the  generation  of 
sooty  glance  by  descending  waters,  massive  chalcocite 

is  frequently  developed,  especially  where  the  replace- 
ment of  pyrite  or  other  sulphide  has  reached  an  ad- 

vanced stage  It  is  impossible  to  differentiate  in  hand 
specimens  between  primary  and  secondary  chalcocite 
when  both  appear  in  massive  form.  There  is  of  ne- 

cessity in  many  cases  an  overlapping  of  primary  and 
secondary  chalcocite  in  the  veins,  inasmuch  as  prim- 

ary chalcocite  is  believed  to  have  originally  extended 
to  an  elevation  higher  than  the  present  ground  surface. 

It  follows,  therefore,  that  to  some  extent  primary  chal- 
cocite has  been  subjected  to  the  action  of  atmospheric 

agencies  along  with  the  associated  primary  vein  min- 
erals. The  result  has  been  a  sooty  glance  enrichment 

of  the  primary  minerals  of  the  ore,  among  which  there 
existed  massive  chalcocite. 

The  observed  facts  which  have  led  the  writer  to  the 

conclusion  that  primary  chalcocite  exists  in  large  quan- 
tities in  the  Butte  veins  may  be  briefly  stated  as  follows  : 

1.  The  occurrence  of  chalcocite  in  great  abundance 
at  levels  3000  ft.  or  more  from  the  surface. 

2.  The  intimate  association  of  chalcocite  with  born- 
ite, pyrite,  and  enargite  m  such  a  manner  that  all  must 

be  regarded  as  having  been  deposited  at  the  same  time 
and  under  similar  conditions. 

3.  Chalcocite  is  found  at  all  depths  without  regard 
to  surface  topography,  which  fact  tends  to  show  that 

no  relation  exists  between  the  occurrence  of  chalcocite 

and  present-day  downward-seeping  waters. 
4.  Chalcocite  occurs  in  absolutely  dry  veins  and  ore- 

shoots  at  deep  levels,  and  in  many  instances  large 
bodies  are  cut  by  older  faults,  a  fact  further  tending  to 
show  that  this  copper  mineral  is  an  old  one  and  in  no 

way  genetically  related  to  the  present-day  or  a  former 
similar  underground  water  circulation. 

5.  Chalcocite  directly  replaces  altered  granite  at 
deep  levels.  The  power  of  cold  meteoric  waters  to 
effect  direct  replacement  of  granite  in  quantity  may  be 
seriously  questioned. 

6.  No  evidence  is  available  tending  to  show  that 
chalcocite  is  now  being  deposited  in  the  veins,  except 
within  the  sooty  chalcocite  zone.  On  the  other  hand, 
where  positive  evidence  on  this  point  in  obtainable,  it 
indicates  a  tendency  of  the  massive  chalcocite  to  alter 
to  bornite  and  chalcopyrite  under  present  ground-water 
conditions. 

Metallurgy  at  Cobalt. — We  have,  in  our  issues  of 
June  1912  and  June  1913,  given  details  of  the  cyanida- 
tion-amalgamation  method  adopted  for  the  treatment 
of  high-grade  silver  ore  and  concentrate  at  the  Nipiss- 
ing  mine,  Cobalt,  Ontario.  In  the  Canadian  Mining 
Journal  for  September  15,  Reginald  E.  Hore  gives 
particulars  of  a  similar  process  adopted  at  the  Buffalo 

property.  He  also  describes  the  O'Brien  metallurgical 
plant,  where  aluminium  powder  is  used  instead  of  zinc 
for  precipitating  the  silver  from  the  cyanide  solution, 
this  practice  being  similar  to  that  at  the  Deloro  and 

Nipissing  plants. 
The  Buflalo  mill  for  treating  the  high-grade  ore  and 

concentrate  was  erected  during  the  summer  of  last 
year,  and  was  put  into  commission  in  November.  The 
material  is  dried  and  ground  in  a  Krupp  ball-mill  hav- 

ing a  30-mesh  screen,  the  metallics  being  removed  dur- 
ing grinding.  It  is  then  sent  in  5-ton  charges  to  a  tube- 

mill,  measuring  5  ft.  6  in.  by  20  ft.,  together  with  an 
equal  weight  of  mercury  and  40%  of  a  5%  cyanide 
solution.  The  tube-mill  is  revolved  for  9  or  10  hours 
until  the  whole  charge  is  less  than  200-mesh.  The 
charge  is  then  delivered  into  an  iron  settler,  from  which 
the  mercury  and  amalgam  are  removed  to  a  clean  up 
pan.  The  ore  in  the  settler  and  the  overflow  from  the 
clean-up  pan  are  passed  to  a  second  settler,  and  thence 
to  Parral  vats.  After  agitation,  the  pulp  passes  to  a 
Burt  filter.  Precipitation  is  effected  by  means  of  zinc 

shavings.  As  regards  the  tailing  left  after  concentra- 
tion, the  slime  portion  is  cyanided. 

At  the  O'Brien  plant,  the  ore  from  the  mine  is 
crushed  to  H  in.,  after  the  richer  portions  have  been 
removed  by  hand-picking.  The  crushed  ore  is  sized 
in  a  trommel.  That  above  |  in.  is  sent  to  a  Harz  jig  ; 
that  from  i  in.  to  i  in.  and  that  from  A  in.  to  J  in.  to 
Richards  jigs;  and  anything  less  that  i  in.  passes  direct 
to  the  stamps,  together  with  the  middlings  and  tailings 

from  the  jigs.  The  jigs  remove  about  20%  of  the  sil- 
ver content  of  the  ore.  A  2i-lb.  cyanide  solution  is 

used  in  the  stamps.  an<l  the  material  is  reduced  to  pass 

a  0077  in.  aperture.  After  discharge  the  pulp  is  classi- 
fied in  a  Dorr  machine,  and  the  coarser  part  re-ground 

in  Hardinge  pebble-mills.  The  sand  produced  in  these 
mills  is  passed  over  Deister  tables,  which  recover 
about  40%  of  the  total  silver  of  the  ore.  The  over- 

flow from  the  Dorr  classifier  is  sent  to  a  Pachuca  vat, 
where  the  cyanide  solution  is  made  up  to  5  lb.  After 
48  hours  agitation  the  pulp  goes  to  Moore  filters.  In 
the  precipitation  vat,  aluminium  dust  is  used,  stirring 
being  maintained  for  half-an-hour.  This  metal  is 
more  costly  than  zinc,  but  less  of  it  is  necessary.  It 

gives  a  high-grade  bullion,  and  it  regenerates  the  cya- 
nide  combined   with   the  metals  to  be  precipitated. 
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Mond  Nickel  Smelting  Plant. — In  quoting  from  A. 
P.  Coleman's  monograph  on  'Nickel  in  Canada"  the 
Mining  and  Scientific  Press  for  September  13  gives 
additional  particulars  of  the  new  smelting  plant  erect- 

ed by  the  Mond  Nickel  Company,  at  Coniston,  On- 
tario. We  reproduce  these  notes  here,  as  little  infor- 
mation is  as  a  rule  available  relating  to  the  work  done 

by  this  company.  The  new  site  is  much  nearer  the 
present  chief  producing  mines  of  the  company,  is  only 
a  short  distance  from  one  of  the  electric-power  plants 
of  the  Wanapitei  pdwer  company,  and  has  an  ample 
water-supply.  The  plant  is  designed  for  a  capacity  of 
2000  tons  of  ore  per  day,  and  is  in  general  similar  to 

the  plant  of  the  Canadian  Copper  Co.,  with  the  ex- 
ception that  no  reverberatory  furnaces  are  used.  It  is 

probable  that  when  the  supply  of  fine  ore  and  flue- 
dust  reaches  its  maximum,  a  Dwight-Lloyd  sintering 
machine  will  be  installed  to  handle  it,  The  mine  ore, 
containing  nickel  and  copper  in  about  the  proportion 

of  2'6%  nickel  to  1  of  copper,  and  with  a  25%  sulphur 
content,  is  roasted  in  heaps,  the  roasting  yards  being 
so  placed  that  the  sulphur  fumes  will  not  cause 
trouble.  When  the  sulphur  content  is  reduced  to  11 
or  12%,  the  heaps  are  reclaimed  with  steam-shovels 
and  the  ore  loaded  into  cars  which  transport  it  to  the 
smelter-bins.  The  ore,  limestone,  and  coke  are  drawn 
out  through  hoppers  into  charging  cars,  and  weighed 
in  the  usual  way,  and  are  then  dumped  direct  into  the 
blast-furnaces.  These  are  50  in  wide  and  20  ft.  long, 
using  a  height  of  charge  above  the  tuyeres  of  11  ft., 
and  a  blast  pressure  of  30  to  40  oz.  About  500  tons 
per  day  is  smelted,  making  a  slag  that  runs  30  to  40% 
SiOg.  Space  has  been  provided  for  four  blast-fur- 

naces, two  of  which  are  already  constructed,  and  one 
is  in  blast.  The  plant  has  only  been  in  operation  two 
or  three  months,  so  that  working  conditions  are  still 
somewhat  abnormal  and  the  coke  consumption  is  ac- 

cordingly high.  The  furnace  yields  70  to  80  tons  per 
day  of  matte  containing  about  20%  of  copper  and 
nickel  combined.  This  is  tapped  off  from  the  settlers 
into  pots  handled  by  the  crane  and  is  dumped  into  the 
Peirce-Smith  converter,  where  it  is  blown  to  a  matte 
containing  80%  copper  and  nickel  combined.  As  a 
result  of  closing  down  the  old  plant  and  starting  the 
new,  a  large  amount  of  difficult  material  requires  to 
be  handled,  and  the  converter  is  made  to  do  as  much 
smelting  work  as  possible.  It  is  therefore  worked  to 
full  capacity  in  spite  of  the  apparently  small  tonnage 
of  matte  treated.  The  converter  slag  is  poured  direct 
into  the  blast-furnace  settlers. 

The  Channel  Tunnel. — The  project  of  tunnelling  the 
English  Channel  from  Dover  to  Sangatte  has  been 
considered  from  time  to  time  during  the  last  100  years, 
but  the  proposition  did  not  assume  any  importance 
until  the  seventies.  Four  thousand  yards  of  work  was 
then  done,  when  the  British  Government  stopped 
operations,  for  military  reasons.  Tunnelling  has  made 
many  strides  since  then.  The  scheme  has  been  revived 
recently.  The  Engineer  for  September  26  contains  a 
report  of  a  lecture  by  Sir  Francis  Fox  on  the  subject. 

In  1876  and  1877  the  French  geologists,  Potier  and 
Lapparent,  took  7600  samples  of  the  bottom  of  the 
Channel.  The  grey  chalk  through  which  the  tunnels 
would  be  bored,  if  the  scheme  were  sanctioned  by  his 

Majesty's  Government,  was  87  ft.  thick  at  Dover  and 
70  ft.  thick  at  Sangatte.  It  was  excellent  material  in 
which  to  work,  possessing  the  peculiar  property  of 
gradually  puddling  itself,  and  becoming  impervious. 
Containing  no  flints,  it  was,  as  far  as  could  be  ascer- 

tained, free  from  fissures  and  slides  ;  but  should  a  fis- 
sure be  encountered,  it  could  be  easily  and  satisfactor- 

ily dealt  with  by  means  of  the  system  of  high-pressure 

grouting  which  had  been  introduced  within  the  last 
five  or  six  years. 

A  drainage  heading  would  be  driven  from  each  side 
of  the  Channel,  rising  towards  the  centre,  and  connect- 

ed at  Dover  and  Sangatte  with  shafts  for  pumping 
and  winding.  The  main  tunnels  would  consist  of  two 

single-track  circular  tunnels,  each  of  18  ft.  net  internal 
diameter,  and  thus  large  enough  to  accommodate  the 

rolling  stock  of  the  British  and  French  main  lines,  ex- 
cept only  their  locomotives,  for  which  would  be  sub- 

stituted electrical  locomotives  of  ample  power  to  deal 
with  the  heaviest  trains  running  upon  the  main  lines. 
At  frequent  intervals  these  tunnels  would  be  connected 

by  cross  passages  with  air-tight  doors,  rendering  it 
easy  to  introduce  currents  of  air,  and  to  exchange  work- 

men from  one  tunnel  to  the  other.  Including  the 
junctions  with  the  main  lines  of  railway  in  England 
and  France,  the  total  length  of  each  tunnel  would  be 
31  miles,  the  actual  length  under  water  being  24  miles. 
The  tunnels  would  be  placed  36  ft.  apart,  and  lined 

throughout  by  cast-iron  segments,  of  ample  strength 
to  resist  any  possible  pressure,  and  grouted  on  the  out- 

side so  as  to  secure  a  covering  of  cement,  which  would 

not  only  prevent  leakage  into  the  tunnels,  but  also  pre- 
serve the  plates  from  corrosion. 

Assuming  that  17  yards  per  day  could  be  excavated 
for  six  days  per  week,  the  annual  progress  would  be 
about  three  miles  at  each  face,  so  that  the  driving  of 
the  drainage  heading  would  occupy  four  years.  Three 
shifts  of  men  would  have  to  be  employed,  and  the 
changing  would  take  place  below  and  on  the  spot,  no 
stoppage  of  work  being  allowed.  This  was  the  system 
adopted  in  the  case  of  the  Simplon  Tunnel,  where  the 
drills  never  stopped  while  the  shifts  were  changing. 
An  emergency  door  would  always  be  kept  in  position 
near  the  face  of  the  heading,  not  so  much  for  actual 
use,  but  rather  to  induce  confidence  in  the  minds  of 
the  men  at  work.  The  drainage  heading  would  be 
commenced  and  driven  at  as  high  a  speed  as  was  found 
to  be  practicable,  it  being  a  matter  for  the  directors 
to  decide  whether  this  should  be  completed  before 
proceeding  with  the  main  tunnels,  or  whether  they 
should  be  carried  forward  at  the  same  time.  It  would 

be  necessary  to  keep  an  efficient  supply  of  air  through- 
out the  entire  length  of  the  heading  for  the  men  em- 

ployed. This  could  be  best  effected  by  bratticing-off 
the  upper  portion  of  the  heading,  thus  forming  a  con- 

duit of  the  required  size  for  the  volume  of  air,  which 
would  be  blown  in  by  high-speed  fans.  Such  would 
be  the  primary  ventilation,  and  permanent  ventilation 
of  the  main  tunnels  would  be  established  by  blowing 
air  in  the  direction  in  which  each  train  was  travelling. 
The  traffic  being  electrically  operated,  the  volume  of 
air  required  was  much  reduced.  To  keep  the  tunnels 
pure  and  fresh,  it  would.be  necessary  to  supply  45,000 
cubic  feet  per  minute  on  each  line  of  way,  travelling 
at  a  velocity  of  6  ft.  per  second,  which  was  equivalent 
to  a  light  breeze.  The  power  required  to  induce  this 
current  of  air,  much  assisted  as  it  would  be  by  the 
trains,  would  not  be  large,  and  the  entire  problem  was 
simpleascomparedwith  that  in  many  collieries  through 
which  not  only  were  far  greater  volumes  of  air  blown 
in  order  to  deal  with  explosive  gas,  but  the  length  of 
passages  through  which  the  air  had  to  be  driven  or 
exhausted  was  considerably  greater,  and  impeded  by 
bends  which  would  not  exist  in  this  case. 

Copies  of  the  original  papers  and  articles  men- 

tioned under  '  Precis  of  Technology  '  and  '  Current 
Literature  '  can  be  obtained  on  application  to  The 
Mining  Magazine. 
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CURRENT  LITERATURE. 
Iron  Ore  in  Chile.  —  At  the  September  meeting  of 

the  Iron  &  Steel  Institute,  C.  VattierandN.  Echegarai 

presented  a  paper  on  the  iron  ore  resources  of  Chile,  in 
continuation  of  one  read  before  the  same  society  a 

year  ago. 
Extra  lateral  Right*. — The  Engineering  and  Min- 

ing Journal  of  September  20  contains  an  e.xcellent 

article  by  J.  B.  Clayberg  on  the  'Extra-lateral  Rights 
to  Quartz  Veins,'  describing  all  the  conditions  under 
which  such  rights  may  e.xist  as  determined  by  the  court 
decisions. 

Measuring  Temperatures  of  Coal. — At  the  Septem- 
ber meeting  of  the  Institution  of  Mining  Engineers, 

T.  F.  Winmill  described  an  electric-resistance  record- 

ing thermometer  for  registering  the  variations  of  tem- 
perature in  stored  coal.  The  same  instrument  would 

prove  useful  in  ascertaining  rock  temperatures  in  deep 
metal-mines. 

The  Cobalt  Area. — The  Canadian  Mining  Journal 

beginning  with  August  15  reprints  Willet  G.  Miller's 
paper  on  the  geology  of  Cobalt,  Ontario,  read  at  the 
International  Geological  Congress. 

Pumping  at  the  Comstock. — In  the  Mitting  and 
Scientific  Press  for  August  23,  A.  M.  Walsh  describes 
the  electric  pumps  used  at  the  Comstock  mines,  where 
the  water  is  exceptionally  hot  and  charged  with  alum 
and  acid. 

Bolivian  Tin. — The  Bulletin  for  September  of  the 
American  Institute  of  Mining  Engineers  contains  a 

paper  on  the  'Tin  Situation  in  Bolivia,'  by  Rowland 
Bancroft.  The  paper  is  chiefly  a  compilation  intend- 

ed to  draw  attention  in  America  to  Bolivian  tin. 

Hoisting  by  Compressed  Air  at  Anaconda. — The 
September  Bulletin  of  the  American  Institute  of  Min- 

ing Engineers  contains  a  paper  by  Bruno  V.  Nordberg 
describing  the  system  of  hoisting  at  Anaconda  by  com- 

pressed air,  the  latter  being  produced  in  electrically- 
driven  compressors. 

BOOKS  REVIEWED 
Cecil  Rhodes  :  The  Man  and  His  Work.  By  Gordon 

Le  Sueur.  Cloth,  octavo,  350  pages,  illustrated. 
London  :  John  Murray.  Price  12s.  net.  For  sale 
at  the  Technical  Bookshop  of  The  Mining  Maga- 
zine. 

It  is  with  mixed  feelings  that  we  read  this  book. 

Rhodes'  relations,  friends,  and  associates  can  hardly 
regard  the  book  with  complacency,  and  even  Afrikan- 

ders and  Englishmen  who  had  reason  to  doubt  the 
sincerity  of  his  statesmanship  would  prefer  that  the 

faulty  side  of  his  character  should  be  allowed  to  as- 
sume an  inconspicuous  position  within  the  shadows  of 

time.     The  author   was  for  many  years  his  private 

secretary,  and  with  a  man  of  Rhodes'  temperament,  a 
secretary's  duties  covered  a  vast  range,  from  lighting 
his  cigarettes  to  providing  egg-laying  hens  for  his  voy- 

ages l>etween  Great  Britain  and  the  Cape.     It  is  ob- 
vious therefore  that  Mr.  Le  Sueur  had  a  thoroughly 

intimate  knowledge  of  Rhodes'  bent  of  mind,  and  his 
method  of  dealing    with  his  business  associates  and 
his  political  friends  and  opponents.     So  we  have  vivid 
pictures  of  his  life  at  Ciroote  Schuur  and  on  the  veldt, 
and  of  his  treatment  of  the  board  of  directors  of  the 

De  Beers  company.     But  the  author  is  distinctly  mala- 
droit in  many  of  his  efforts,  if  efforts  they  be,  to  re- 
move misunderstandings  on  the  part  of  the  public  in 

connection  with  his  late  chief's  character.     For  in- 
stance, in  combating  the  belief  that  Rhodes  was  a  hard 

drinker,  be  says  that  "  he  liked  his  champagne  in  a 

tumbler,  and  at  lunch  or  dinner  had  a  habit  of  tossing 

off  the  glass  absent-mindedly.  After  meals  he  would 
have  his  favourite  Russian  kummel  of  which  he  would 

often  have  five  or  six  liqueur  glasses  in  the  course  of 

after-dinner  conversation."  "  He  was  fond  of  a  mix- 

ture of  champagne  and  stout  in  the  forenoon,"  etc. 
The  story  of  Rhodes'  fatal  entanglement  with  the 
Princess  Radziwill  is  also  unsatisfactory,  for  it  tells 
either  too  much  or  too  little.  The  anecdote  about  his 

upsetting  Barnato's  carefully  classified  diamonds  so  as 
to  gain  the  few  weeks  required  for  re-sorting  and  thus 
to  perfect  his  own  scheme,  does  not  stamp  Rhodes  as 
an  exponent  of  the  highest  class  of  finance.  His 
treatment  of  Sir  Henry  de  Villiers,  asking  him  if  he 
wouIq  be  prepared  to  form  a  ministry  and  to  submit 
names  of  proposed  ministers,  when  he  only  wanted 
ideas  and  did  not  intend  that  anyone  but  himself 
should  be  premier,  does  not  reflect  the  most  honorable 

type  of  statesmanship.  Altogether,  Mr.  Le  Sueur's 
book  suggests  the  unscrupulous,  rather  vulgar  bar- 

gainer, more  at  home  in  negotiating  commercial  deals 
than  a  statesman  winning  the  confidence  of  his  coun- 

try at  home  and  in  Africa.  The  fact  that  the  Rhodes 

trustees  have  destroyed  the  correspondence  in  connec- 
tion with  the  obtaining  of  concessions  from  Lo  Bengula 

leaves  an  unpleasant  impression.  It  is  generally  known 
of  course  that  he  lost  the  confidence  of  the  Boer  mem- 

bers of  the  Afrikander  Bond  through  not  opening  Rho- 
desia to  burghership,  but  instead  giving  huge  slices  of 

the  new  country  to  his  various  English  supporters, 
most  of  them  connected  with  the  Stock  Exchange. 

His  judgment  was  woefully  wide  of  the  mark  when  he 
supposed  that  Kruger  would  not  fight.  In  earlier  days 
the  Bond  believed  in  him,  for  they  knew  him  as  a 

strong  and  fearless  Englishman  bent  on  the  develop- 
ment of  the  country.  Had  he  possessed  agraciousness 

of  demeanour  and  a  sincerity  of  promise,  he  could 
have  formed  a  United  South  Africa,  and  have  avoided 

the  bloodshed  of  1900.  Not  only  so,  but  a  larger  pro- 
portion of  the  continent  would  have  come  under 

British  sway  and  the  Transvaal  and  Rhodesia  would 
have  had  better  access  to  the  sea  at  Delagoa  Bay, 

Beira,  and  Benguella.  It  is  an  ungrateful  task  to  re- 
cord these  reflections,  aroused  by  the  perusal  of  the 

book.  We  would  prefer  that  Rhodes'  memory  had 
been  perpetuated  in  the  glamour  of  romance. E.W. 

General  Metallurgy.  By  H.  O.  Hofman.  Cloth, 
octavo,  910  pages,  with  many  illustrations.  New 
York  :  McGraw-Hill  Book  Co.  Price  25s.  net. 
For  sale  at  the  Technical  Bookshop  of  The  Mining 

Magazine. 
It  is  recorded  that,  on  a  certain  occasion,  Daniel 

whose  name  was  Belteshazzar,  was  "  astonied  for  one 
hour."  Probably  the  average  technologist  will  suffer 
a  similar  mental  strain  when  he  first  turns  over  the 

pages  of  Professor  Hofman's  new  book,  for  the  infin- 
ity of  detail  contained  in  it  obscures  the  general  scope, 

and  makes  it  difficult  to  grasp  the  aim  and  system  of 
the  author.  For  this  reason  the  task  of  the  conscien- 

tious reviewer  is  no  easy  one.  In  his  case  the  *  hour  ' 
of  the  quotation  might  well  be  a  '  month  '  or  even  a 
'year.'  The  first  point  to  which  attention  is  to  be 

drawn  in  describing  this  book  is  that  the  word  '  metal- 
lurgy '  is  used  in  its  etymological  sense,  and  includes 

everything  connected  with  the  working  of  metals,  not 
bomg  restricted  to  the  extraction  of  metals  from  their 

ores.  Secondly,  the  volume  is  intended  as  an  intro- 
duction to  a  series  of  books  devoted  to  special  branches 

of  the  art.  Four  such  are  at  present  in  course  of  pre- 
paration, dealing   with  copper,  lead,  iron  and  steel. 
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and  the  minor  metals.  It  is  also  necessary  to  note 
that  Mr.  Hofman  is  not  carrying  the  whole  of  the  re- 

sponsibility on  his  own  shoulders,  and  that  he  acknow- 
ledges his  indebtedness  to  many  friends  and  colleagues, 

the  best  known  on  this  side  being  J.  W.  Richards  and 
R.  H  Richards,  authorities  respectively  on  metallur- 

gical calculations  and  ore  dressing.  It  is  not  necessary 
to  introduce  Mr.  Hofman  to  our  readers,  for  he  is  well 
known  as  the  professor  in  the  Massachusetts  Institute 
of  Technology  at  Boston,  and  as  the  author  of  the 

'  Metallurgy  of  Lead,'  while  of  recent  years  he  has 
published  the  results  of  a  great  variety  of  researches 
in  connection  with  furnace  reactions. 

The  first  three  chapters  of  the  book  are  devoted  to 
the  branch  of  study  usually  included  under  metallo- 

graphy, that  is  to  say  the  properties  and  structure  of 
metals,  and  the  formation  and  properties  of  alloys. 
Then  follows  a  chapter  on  the  metallic  compounds, 
oxides,  sulphides,  salts,  etc.,  the  temperatures  of  their 
formation,  dehydration,  etc.  Chapter  5  is  headed 

'  Ores  '  and  consists  of  a  single  page,  including  Kemp's 
definition  and  Krusch's  formula  for  the  smelter's  valu- 

ation. The  section  on  fuel  occupies  230  pages,  and  is 
in  itself  a  compact  treatise  on  coal,  coke,  petroleum, 
and  gaseous  fuel,  their  calorific  values,  and  the  me- 

chanical means  of  utilizing  their  heat.  Refractory 
materials  are  treated  in  40  pages.  The  remaining  500 

pages  are  divided  into  four  sections  devoted  to  pyro- 
metallurgical,  hydrometallurgical,  and  electrometal- 
lurgical  processes  and  apparatus,  and  mechanical  metal- 

lurgical operations.  Of  these,  the  last  named  occupies 
by  far  the  largest  amount  of  space,  and  in  fact  consti- 

tutes the  chief  novelty  of  the  book.  It  is  here  that 
many  technologists  will  find  on  first  sight  an  inclination 
to  disagree  with  the  author  for  apparently  exceeding 
the  legitimate  bounds  of  metallurgical  problems.  On 
more  mature  consideration,  however,  they  will  prob- 

ably appreciate  the  convenient  way  in  which  the  author 
chooses  the  salient  points  of  these  collateral  subjects 

in  their  immediate  application  to  the  metallurgist's  re- 
quirements. The  section  is  divided  into  four  sub-sec- 

tions, dealing  with  ores,  metals,  liquids,  and  gases. 
In  the  sub-section  devoted  to  ores,  he  describes  the 
methods  and  machines  used  in  comminuting  ores,  and 
classifying  and  concentrating  them.  The  part  devoted 
to  metals  describes  the  work  done  by  rolling-mills, 
steam  hammers,  forging  presses,  and  wire-drawing 
plant.  That  devoted  to  liquids  describes  pumps  of  all 
sorts,  air-lifts,  agitators  and  mixers,  and  filters  of 
various  types.  The  consideration  of  gases  covers  a 
wide  field  draft,  natural  and  forced,  fans,  blowers,  hot 
blast,  drying  by  refrigeration,  regenerative  furnaces, 
smelter  smoke,  removal  of  fume  and  noxious  gases, 
and  many  other  topics  are  described  in  detail. 

We  like  Mr.  Hofman's  concise  style.  The  absence 
of  verbosity  and  the  careful  prearrangement  of  sequence 
enables  him  to  compress  a  vast  amount  of  useful  de- 

tail into  his  pages.  His  references  to  special  books 
and  articles  are  eclectically  chosen  and  are  adequate. 
In  this  way  the  book  differs  from  many  in  which  the 
profusion  of  reference  induces  a  weariness  of  mind. 

Moreover  Mr.  Hofman's  outlook  is  world-wide;  he 
draws  inspiration  from  European  experience.  In  this 
way  he  presents  a  contrast  to  the  author  of  another 
book  conceived  on  similar  lines,  who  stated  that 
American  practice  was  good  enough  for  him.  Thus 

Mr.  Hofman's  volume  forms  a  reliable  work  of  refer- 
ence in  connection  with  general  metallurgy,  and  as 

such  will  find  a  place  in  the  libraries  of  our  technolo- 
gists. Finally  we  have  a  word  of  commendation  for 

the  excellent  tabular  matter  and  for  the  illustrations. 
E.  W. 

Cobalt  Nickel  Arsenides  and  Silver  Deposits  of 
Temiskaming.  By  Willet  G.  Miller.  Paper  covers, 

octavo,  280  pages,  with  many  maps  and  illustra- 
tions.    Ottawa  :  Department  of  Mines. 

This  excellent  monograph  by  Willet  G.  Miller  on 
the  geology  and  ore  deposits  of  the  Cobalt  area  has 
been  brought  up  to  date  and  issued  as  a  fourth  edition. 
Its  appearance  is  welcome,  for  the  1908  edition  has 
been  out  of  print  for  some  time.  Mining  operations 
during  the  last  few  years  have  disclosed  many  new 
features,  and  our  knowledge  of  the  geology  of  the  dis- 

trict has  been  distinctly  advanced.  The  book  also 

gives  information  about  outlying  districts  such  as  Gow- 
ganda.  South  Lorrain,  Casey,  Shining  Tree,  etc.,  of 
which  much  is  now  heard  on  this  side.  Chapters  are 
included  dealing  with  other  deposits  of  cobalt  ores, 
the  metallurgy  of  cobalt,  and  the  methods  of  mining 
and  concentrating  the  ores  found  at  Cobalt.  The  new 
maps  and  diagrams  are  highly  illuminating.  We 
would  here  draw  attention  to  the  paper  presented  by 
the  author  at  the  International  Geological  Congress, 

giving  the  latest  information  rela'.ing  to  these  ore  de- 
posits. It  is  being  reprinted  in  The  Canadian  Mining 

Journal . 
Mercury  in  New  South  Wales.  By  J.  E.  Carne. 

Paper  boards,  octavo,  55  pages,  with  maps.  Syd- 
ney :  Department  of  Mines.     Price  2s.  6d.  net. 

This  is  the  second  edition  of  one  of  the  monographs 

issued  by  the  New  South  Wales  Government.  Mer- 
cury ores  are  found  in  various  parts  of  the  state,  but 

development  has  been  confined  to  the  deposits  at 
Cudgegong,  Yulgilbar,  and  Pulganbar.  The  ores 
have  proved  to  be  of  too  low  grade  for  direct  treat- 

ment, and  concentration  was  unsatisfactory.  Mr. 

Carne's  book  gives  much  information  relating  to  the 
deposits. 
Coal  and  the  Prevention  of  Explosions  and  Fires  in 

Mines.  By  John  Harger.  Cloth,  octavo,  186  pages 
illustrated.  Newcastle-on-Tyne  :  Andrew  Reid  & 
Co.  ;  London  :  Longmans,  Green  &  Co.  Price  3s.  6d, 
net.  For  sale  at  the  Technical  Bookshop  of  The 
Mining  Magazine. 

During  the  last  few  years  close  study  has  been  made 
of  the  physical  constitution  of  coal,  not  so  much  for 

paleontological  reasons,  but  with  the  object  of  ascer- 
taining the  nature  of  the  alterations  induced  by  mining 

operations.  In  what  way  is  the  occluded  gas  re- 
leased ;  how  do  fires  originate  in  the  refuse  coal  stack- 

ed in  the  gob  or  worked-out  part  of  the  mine  ;  what  is 
the  prime  cause  of  explosion,  gas  or  dust  ?  are  a  few 
of  the  questions  now  receiving  attention.  Mr.  Harger 
is  a  foremost  authority  on  these  subjects,  and  his  book 
discusses  the  problems  clearly. 

Gas  Testing  and  Measurement.  By  Charles  Chand- 
ley.  Small  octavo,  80  pages,  illustrated.  London: 
Methuen  &  Co.     Price  Is.  6d. 

This  little  book  describes  the  methods  of  testing  gas 
in  coal  mines,  and  gives  the  rules  for  calculating  the 
flow  of  air-currents.  It  is  intended  for  students  quali- 

fying for  certificates  under  the  Coal  Mines  Act. 

Introduction  to   the  Study  of  Igneous   Rocks.     By 
George  Irving  Finlay.     Leather,  octavo,  230  pages, 
with  tables  and  illustrations.     New  York:  McGraw- 
Hill  Book  Company.     Price  8s.  6d.     For  sale  at  the 
Technical  Bookshop  of  The  Mining  Magazine. 
The  author  is  assistant  professor  of  geology  in  the 

New  York  University,  and  the  object  of  his  book  is  to 
present  to  students  a  convenient  guide  to  the  micro- 

scopical study  of  the  igneous  rocks. 
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COMPANY    REPORTS 
Broken  Hill  Proprietary. — The  report  of  the  pre- 

mier company  at  Broken  Hill,  New  South  Wales,  for 
the  half-year  ended  May  31  last  shows  that  120,568 
of  ore  was  raised  from  the  mine,  and  116,020  tons  was 
sent  to  the  dressing  plant,  where  24,074  tons  of  lead 
concentrate  was  recovered,  averaging  58%  lead  and 
26  35oz.  silver  per  ton.  This  plant  also  treated  113,409 
tons  of  old  dump  tailing,  from  which  was  obtained  3289 

tons  of  concentrate  averaging  51  58"o  lead  and  26  83 
oz.  silver  per  ton.  The  flotation  plant  treated  167,827 
tons  of  zinc  tailing,  and  recovered  41,771  tons  of  zinc 

concentrate  assaying  46%  zinc,  7  3"o  lead,  and  12'93 
oz.  silver  per  ton.  The  flotation  plant  for  treating 
slime  was  not  in  use  during  the  period,  as  there  is  on 
hand  a  large  stock  of  slime  concentrate  waiting  for 
treatment  in  the  smelting  plant.  Three  lead  furnaces 
were  in  continuous  use,  and  treated  2916  tons  of  oxi- 

dized ore,  83,190  tons  of  concentrate  and  slime,  and 
2036  tons  of  residue  from  the  zinc  furnaces,  a  large 
part  of  the  material  being  purchased.  The  yield  was 
41,819  tons  of  bullion.  The  refinery  treated  42,363 
tons  of  bullion,  yielding  41,181  tons  of  soft  lead,  335 
tons  of  antimonial  lead,  2,167,956  oz.  silver,  and  619 

oz.  gold.  In  the  zinc-distilling  plant,  5  furnaces  were 
at  work  at  the  beginning  of  the  period,  and  the  number 
was  increased  to  8  when  the  cooler  weather  arrived. 

The  output  was  1475  tons  of  spelter  and  203  tons  of 

blue  powder.  The  capacity  of  the  8  furnaces  is  ap- 
proximately 90  tons  of  spelter  and  12  tons  of  blue 

powder  per  week.  The  net  profit  for  the  year  was 
/124.191,  out  of  which  /120,000  was  distributed  as 
dividend.  The  report  states  that  the  iron  and  steel 
venture  is  progressing.  An  additional  quarry  is  being 
opened  at  the  Iron  Knob  mine  and  crushers  erected. 
The  foundations  for  the  blast-furnaces  at  Newcastle 
are  completed,  and  delivery  of  the  structural  steel  is 
awaited.  Dredging  is  being  done  in  order  to  improve 
the  harbour  facilities. 

Broken  Hill  South  Silver. — The  report  of  this  com- 
pany for  the  half-year  ended  June  30  shows  that  the 

output  and  profit  were  reduced  owing  to  3-weeks  stop- 
page during  the  railway  strike  at  Broken  Hill  in  April. 

The  amount  of  ore  raised  was  151,836  tons  averaging 

14'4%  lead,  137%  zinc,  and  65  oz.  silver  per  ton. 
The  largest  proportion  came  from  the  970-ft.  and 
1070-ft.  levels.  The  yield  of  lead  concentrate  was 
24,417  tons  averaging  702%  lead,  67%  zinc,  and 
22  7  oz.  silver  per  ton.  The  amount  of  zinc  tailing 

produced  was  109,098  tonsaveraging2'9%  lead,  15  5% 
zinc,  and  2  9  oz.  silver  per  ton,  and  of  slime  16,814 
tons  averaging  93%  lead,  133%  zinc,  and  6  7  oz. 
silver  per  ton.  The  zinc  tailing  was  delivered  to  the 

Amalgamated  Zinc  (De  Bavay's)  together  with  20,809 
tons  of  accumulated  tailing.  As  regards  the  slime,  of 

which  there  is  an  accumulation  of  330,000  tons,  experi- 
ments show  that  a  profit  can  be  made,  and  the  direc- 

tors promise  an  announcement  on  the  subject  shortly. 
The  exploration  of  the  southern  portion  of  the  pro- 

perty is  giving  satisfactory  results.  The  working  cost 
rose  to  22s.  7d  per  ton,  as  compared  with  19s.  3d. 
during  the  previous  half-year,  owing  almost  entirely 
to  the  strike.  The  contract  workers  earned  19s.  9d. 
per  shift  of  8  hours  on  development  work,  and  16s.  Id. 
on  sloping,  while  shovellers  earned  from  12s.  8d.  to 
13s.  8(1.  per  shift.  The  average  daily  attendance  of 
men  was  356  on  the  surface  and  787  underground. 
The  company  has  on  hand  965,925  tons  of  zinc  tailing 
awaitmg  delivery  to  the  Zinc  Corporation,  averaging 

5'6%  lead,  164%  zinc,  and  3'6  oz.  silver  per  ton. 
The  accounts  for  the  half-year  show  an  income  of 

;f  268, 540  from  the  sale  of  lead  concentrate  and  /30,474 
from  the  sale  of  zinc  tailing.  The  dividends  absorbed 

/160,000. North  Broken  Hill. — This  company  was  formed  in 
1895  in  Melbourne  to  acquire  property  at  the  north 
end  of  Broken  Hill,  New  South  Wales.  It  was  recon- 

structed in  1905,  and  at  the  end  of  last  year  the  capital 
was  e.xpanded  from  ;r200,000  to  ;f 600, 000  by  issuing 
three  {I  shares  in  place  of  one.  The  company  owns 
one  of  the  most  promising  mines  in  the  district.  The 
control  is  with  the  Baillieu  group,  and  George  Weir 
is  manager.  The  report  now  issued  covers  seven 
months  from  the  last  re-organization  on  December  1, 
1912,  when  the  capital  was  expanded.  During  this 
period,  159,583  tons  of  ore  was  raised,  mostly  from  the 
950-ft.,  1100-ft.,  and  1250-ft.  levels,  the  average  con- 

tent being  15'8%  lead,  133%  zinc,  and  72  oz.  silver 
per  ton.  In  the  concentrating  plant,  this  ore  yielded 
26,503  tons  of  lead  concentrate,  averaging  69  6%  le:ul, 

6'6%  zinc,  and  22  2  oz.  silver  per  ton.  The  other 
products  were  :  zinc  tailing  73,661  tons,  averaging 

3'7%  lead,  18%  zinc,  and  38  oz.  silver  per  ton  ;  slime 
14,627  tons,  averaging  14' 1%  lead,  156%  zinc,  and 
9'4  oz.  silver  per  ton  ;  and  38,889  tons  of  quartz  tail- 

ing, averaging  2  8%  lead,  83%  zinc,  and  2'4  oz.  sil- 
ver per  ton.  The  zinc  tailing  was  sold  to  the  Amalga- 

mated Zinc  (De  Bavay's)  company.  The  accounts 
show  receipts  ;f  302, 730  from  the  sale  of  concentrate, 
tailing,  and  slime,  and  a  working  profit  of  /155,070. 
The  amount  of  /56,000  has  been  placed  to  reserve, 

and  /12,000  to  income-tax  requirements.  The  share- 
holders receive  /60,000  on  the  capital  /600,000.  The 

working  cost  was  18s.  7id.  per  ton  of  ore  raised. 
Labour  has  not  been  so  scarce  as  during  the  last  year 
or  two,  but  wages  are  high,  the  average  wage  paid  to 
contract  miners  having  been  18s.  7d.  per  day  and  to 
shovellers  14s.  lOd.  per  day. 

Nourse  Mines. — The  report  of  this  company,  belong- 
ing to  the  Rand  Mines  group  and  operating  mines  in 

the  eastern  part  of  the  Central  Rand,  covers  the  11 
months  ended  June  30  last,  an  alteration  being  made 
so  as  to  make  the  annual  period  commence  with  the 
mid-year  The  ground  in  these  mines  is  much  broken 
by  faults  and  dikes,  and  during  the  year  under  review, 
for  this  reason,  the  amount  of  ore  developed  was  not 
equal  to  the  amount  raised  ;  27,805  ft.  of  development 
was  done,  revealing  512,700  tons  of  ore,  as  compared 
with  683,062  tons  raised.  The  reserve  on  June  30  was 
estimated  at  1,795,600  tons,  averaging  66  dwt.  or 
27s.  9d.  per  ton.  As  regards  the  ore  developed  during 
the  year  it  is  interesting  to  note  that  the  Main  Reef 
averaged  40  in.  wide  and  assayed  39s  6d.  per  ton,  the 
Main  Reef  Leader  12  in.  wide  and  108s.  Id.,  and  the 
South  Reef  19  in.  and  82s.  9d.  The  sloping  widths 

are  estimated  at  64  in.,  45  in.,  and  49  in.  respectively' 
During  the  11  months,  683,062  tons  of  ore  was  raised, 
and,  after  the  rejection  of  15^%  waste,  577,200  tons 
was  sent  to  the  mill,  which  contains  260  stamps  and 
7  tube-mills.  The  yield  of  gold  by  amalgamation  was 
152,749  oz.,  and  by  cyanide  54,460  oz.,  being  a  total  of 
207,209  oz.,  worth  /870,581,  or  30s.  2d.  per  ton  milled. 
The  working  cost  was  ;^615,850  or  21s.  4d.  per  ton 
milled.  The  yield  was  4d.  per  ton  less  than  during 
the  previous  period,  and  the  working  cost  was  Is  2d. 
less.  The  working  profit  was  /254,731,  or  8s.  lOd. 
per  ton  milled.  In  addition  a  profit  of  /5777  was 
made  by  the  treatment  of  12,476  tons  of  accumulations, 
while  on  the  other  side  /^16,262  was  spent  on  capital 
account.  The  electrification  of  the  plant  has  not  yet 
been  completed  owing  to  the  inability  of  the  power 
company  to  meet  requirements,  so  both  electric  and 
steam  plant  are  still  in  use.     It  is  the  same  case  with 



OCTOBER,    1913 
307 

the  compressed-air  supply.  The  re-organization  of  the 
underground  haulage  and  hoisting  to  the  surface  is 
well  in  hand.  Ventilation  is  stated  to  be  satisfactory, 

and  the  water-supply  system  is  sufficient  for  the  pre- 
vention of  dust.  The  systematic  control  of  the  times 

for  blasting  has  done  much  to  improve  underground 
conditions.  B.  Madew  is  consulting  engineer  and  R.  A. 
Barry  manager. 
New  Modderfontein. — This  company  belongs  to 

the  Rand  Mines  group,  and  was  formed  in  1888  to  ac- 
quire property  in  the  far  east  Rand.  Milling  com- 

menced in  1892  with  10  stamps.  The  first  dividend 

was  paid  in  1907.  The  capital  and  the  scale  of  opera- 
tions have  been  gradually  expanded.  The  most  recent 

addition  to  the  capital  was  in  1910,  when  50,000  shares 

advanced  from  18s.  8d.  to  19s.  Ud.,  partly  on  account 
of  the  scarcity  of  labour,  but  chiefly  because,  by  the 
improved  system  of  accounting,  a  larger  proportion  of 
current  expenses  has  been  charged  to  revenue  account. 
On  the  other  hand,  ore  of  higher  grade  than  the  aver- 

age of  the  mine  has  been  extracted,  the  yield  per  ton 
milled  being  39s.  7d.,  as  compared  with  34s.  6d.  the 
year  before  and  29s.  5d.  during  the  year  ended  June 
30,  1911.  The  ore  reserve  on  June  30  last  was 
4,547,000  tons,  averaging  34s.  per  ton.  The  total  ore 
mined  during  the  year  was  609,378  tons,  and  alter  the 
rejection  of  7%  waste,  565,400  tons,  assaying  40s.  9d. 

per  ton,  was  sent  to  the  mill.  The  yield  by  amalga- 
mation was  199,671  oz.  and  by  cyanide  66,553  oz.,  or 

a  total  of  266,224  oz.,  being  at  the  rate  of  39s.  7d.  per 

R  Y    N 

SKETCH   PLAN    OF  NEW  MODDERFONTEIN    WORKINGS. 

of  the  nominal  value  of  £4  were  offered  at  /U  each, 
bringing  the  total  issued  capital  to  350,000  shares  of 
/4  each,  the  money  thus  raised  to  be  used  in  sinking  a  new 
vertical  shaft.  The  present  metallurgical  equipment 

contains  180  stamps  and  7  tube-mills,  having  a  capa- 
city of  52,500  tons  per  month.  Development  has  been 

done  almost  entirely  from  four  shafts  situated  along 
the  northern  border  of  the  property.  At  present  work 
is  concentrated  on  No.  2  and  No.  12  shafts,  and  the 
8th  level  is  used  for  main  haulage.  The  new  circular 
vertical  shaft  has  been  sunk  toward  the  southern  side 

of  the  property,  and  in  October  last  it  intersected  the 
deposit  at  2158  ft.  A  connection  is  to  be  made  be- 

tween No.  12  and  the  circular  shaft.  The  report  for 
the  year  ended  June  30  last  shows  that  owing  to  the 
fluctuating  supply  of  native  labour,  the  tonnage  milled 
decreased  by  20,500  tons  as  compared  wi  th  the  previous 
year,  the  figure  being  565,400  tons.     The  cost  per  ton 

ton  milled.  The  value  of  the  gold  was  ;ifl,119,171, 
and  the  working  cost  was  ;^563,086,  leaving  a  profit  of 
/556,084.  In  addition,  a  profit  of  /3158  was  made  by 
the  treatment  of  24,030  tons  of  accumulated  slime. 
Out  of  the  profit,  /54,848  was  paid  as  tax  and  /17,310 
was  the  yearly  payment  to  government  in  respect  of 
certain  undermining  rights.  The  shareholders  received 
^420,000,  being  at  the  rate  of  30%. 

Pena  Copper  Mines. — This  company  was  formed  in 
1900  to  acquire  a  copper  and  sulphur  mine  in  the 
Huelva  district,  in  the  south  of  Spain,  that  had  pre- 

viously been  worked  by  a  Belgian  company.  After 
the  finances  and  methods  of  management  had  been  re- 

organized, the  payment  of  dividends  was  commenced 
in  1903.  Five  per  cent  was  paid  for  that  year  on  the 
issued  capital  of  /537,600.  For  the  next  three  years 
the  dividends  were  at  the  rates  of  5,  4,  and  7^%  re- 

spectively.    During  1909  special  expenditure  out  of 
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income  was  incurred  in  connection  with  the  removal 

of  overburden,  and  in  1910  and  1911  the  profits  were 
conserved  owing  to  the  legal  proceedings  started  by 
the  Rio  Tinto  company  in  connection  with  the  contract 
for  marketing  the  products,  and  also  for  the  pro\ision 
of  capital  required  for  building  a  branch  railway  that 
would  make  the  company  independent  of  the  Rio 

Tinto  company's  railway.  Three  years  ago  it  was  de- 
cided to  sell  a  larger  proportion  of  ore  for  export  and 

to  treat  less  on  the  spot  for  the  production  of  copper 
precipitate.  The  report  now  issued  covers  the  year 
1912,  and  shows  that  the  output  has  been  curtailed 

pending  the  completion  of  the  company's  new  railway. 
The  ore  mined  was  84,698  tons,  as  compared  with 
131,367  tons  during  1911  ;  of  this,  40,843  tons  was 
sent  to  the  leaching  floors,  and  43,854  tons  exported. 
The  shipments  totalled  80,844  tons,  of  which  20,201 
tons  was  cupreous  ore,  35,218  tons  non-cupreous  ore, 
and  25,425  tons  washed  ore.    The  precipitate  produced 

American  Oroville  company  advanced  the  working 
capital  and  is  responsible  for  the  management,  as  it  is 
also  for  the  management  of  the  Oroville  properties. 
The  report  now  issued  by  the  English  Oroville  com- 

pany covers  the  21  months  ended  June  30.  As  no  divi- 
dends have  been  received  from  the  American  com- 

pany, the  balance  sheet  is  of  no  interest.  Attached  to 
the  report  are  two  sets  of  balance  sheets  of  the  Ameri- 

can company  for  the  year  ended  July  31,  1912,  and 
for  the  6  months  ended  January  31,  1913,  respectively, 
a  report  by  W.  P.  Hammon  on  the  operations  of  the 
American  company  at  Oroville  during  the  18  months 
ended  January  31,  1913,  and  on  the  progress  at  Pato, 
and  a  report  by  Theodore  J.  Hoover  on  the  prospects 
of  the  Oroville  and  Pato  properties. 

The  operations  at  Oroville  during  the  18  months 
ended  January  31,  1913,  were  confined  to  the  Boston 
&  Oroville,  Boston  &  California,  and  Oroville  Explor- 

ation  sections  of  the  consolidated    properties.     The 

Results  of  Dredging  at  Oroville  During  18  Months  Ended  January  31,  1913. 
Clrrent  Expense. 

Company. 
Cu.  Yd. 

Evcavated. 

Boston  &  Oroville      1,769,112 
Boston  &  California        766,763 
Oroville  Exploration     4,526,653 

Totals  and  Averages    7,062.528 

Average 

Depth        Acres 
Feet.      Dredged. 

358 

35-7 

Labour  & 

Material. 

Electric 
Power. Water. 

Repairs. 
8 

3062 
13-55 

21,162-21     13,23900     1,199-70     32,76574 
19,32901     1093260     3,60000     25,40186 

Smelting 

&  Express 
Charges. 

« 
593  00 

33158 

283       9906       54,76558     29,12606     2,40030     75,186  53    1,776  34 

305     14323       95.256  80     53,297-66     7,20000  133,354-13    2.700  92 

Company. 
General 

Expenses. 

Boston  &  Oroville        9,052'33 
Boston  &  California       9,859  05 
Oroville  Exploration     28,16507 

Totalsand  Averages    47,076-45 

Taxes 
and 

Insurance. 
S 

Total 
Expense. 

6,59645  84,60843 
3,35178  72,80588 
9,70976     201,12964 

Total 

Cost 
Cu.  Yd. 

c. 

4-78 

9-49 

4-44 

Gross  Returns 
Bullion  per 
Returns.  Cu.  Yd. 
$  c. 

158,60483  8  96 
77,96837  1016 
489,72888  1081 

Profit Profit  Cu.  Yd. 

S  c. 

73,99640     418 
5,16249     067 

288,59924     637 

19,65799     358,54395      507      726.30208     1028     367,75813     5-21 

during  the  year  contained  793  tons  of  fine  copper. 
After  charging  /4401  depreciation,  the  trading  profit 
for  the  year  was  ;^34,163.  out  of  which  /7365  was 
paid  as  administration  expenses  and  taxes,  and  ;if  1045 
as  debenture  interest  ;  ̂ 12,000  debentures  were  re- 

deemed, and  the  balance  ;^13,752  carried  forward. 
The  outstanding  debentures  now  amount  to  ;^8900. 

At  the  meeting  of  shareholders  it  was  stated  that  the 
orebody  was  found  to  be  faulted  at  the  12th  level,  but 
nevertheless  the  developments  have  been  satisfactory, 
as  the  ore  reserve  has  been  slightly  increased,  being 
3.974,461  tons  at  the  end  of  1912  as  compared  with 
3,850,000  tons  the  year  before.  Since  November  last, 
when  the  contract  with  the  Kio  Tinto  company  ex- 

pired, no  shipments  have  been  made.  The  new 
railway  is  approaching  completion,  four-fifths  of  the 
track  having  been  laid. 

Oroville  Dredging. — A  company  of  this  name  was 
formed  in  America  in  1905  to  consolidate  a  number  of 

gold-dredging  interests  in  California.  As  practically 
all  the  shares  were  held  on  this  side,  an  English  com- 

pany was  formed  in  1009  to  acquire  the  whole  of  the 
shares  of  the  American  company.  This  exciiange  of 
shares  has  only  been  completed  as  far  as  English  hold- 

ers are  concerned,  and  some  outstanding  shares  in  the 
American  company  are  still  in  the  hands  of  the  original 
American  holders.  In  the  same  year  the  Pato  dredg- 

ing property  in  Colombia  was  acquired  by  a  separate 
English    company    formed    for    the    purpose.      The 

fourth  section,  the  Bear  River,  has  been  proved  un- 
profitable and  was  abandoned,  and  the  No.  2  dredge 

dismantled.  The  table  reprinted  herewith  gives  de- 
tails of  the  output,  cost,  and  profit.  Out  of  the  profit 

of  $367, 758,  121,969  had  to  be  paid  for  the  London 
agency,  and  ftl5,480  was  added  as  profit  from  the  ma- 

chine shop.  After  the  adjustment  of  several  small 
items,  the  net  balance  of  profit  was  $357,403.  From 
this.  860,808  was  written  off  for  the  dismantling  of 
dredges.  As  regards  the  Pato  property.  8986,278  has 
been  advanced  on  loan  by  the  .-Vmerican  Oroville  com- 

pany out  of  its  profits  for  the  purpose  of  supplying  a 
dredge,  building  a  dam,  etc.,  a  figure  double  the  orig- 

inal estimate.  Mr.  Hoover  in  his  report  describes  the 
various  dredges  and  shows  that  they  are  rapidly  com- 

ing to  the  end  of  their  existence.  Five  were  at  work 
at  the  beginning  of  1913,  but  at  the  end  of  the  year  it 
is  probable  that  only  two  will  be  left.  He  estimates 
that  the  ground  will  be  exhausted  in  6  years,  during 
which  time  a  profit  of  ;^100,000  may  be  expected. 
These  figures  are  based  on  personal  examination.  In 
dealing  with  the  Pato  property,  he  adopts  the  engi- 

neer's original  estimate  of  a  profit  of  /350,000,  spread 
equally  over  7  years.  He  is  hopeful  that  the  profit- 

able area  will  be  extended,  seeing  that  some  of  the 
supposed  barren  ground  through  which  the  dredge 
has  hatl  to  cut  its  way  from  the  point  of  erection  to 
the  tested  ground  has  yielded  gold  at  the  rate  of  35 
cents  per  cubic  yard. 
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China  Clay  Corporation. — This  company  was  form- 
ed by  L.  Ehrlich  &  Co.  in  the  early  part  of  1910  to 

acquire  and  develop  a  china-clay  deposit  at  Redlake, 
in  the  southern  part  of  Dartmoor,  Devonshire.  E.  T. 
McCarthy  is  a  member  of  the  board  of  directors,  and 
John  Mutton  is  manager.  The  report  for  the  year 
ended  June  30  shows  that  delay  in  starting  production 
has  been  caused  by  the  faulty  construction  of  the  pipe- 

line intended  for  conveying  the  clay  from  the  pits  to 
the  refining  works  at  Cantrell.  Action  is  being  taken 
against  the  contractor,  and  the  work  is  being  done  by 

the  company's  staff  instead.  The  engines  and  pumps 
are  at  present  being  delivered  and  their  erection  should 
be  completed  shortly.  The  railway  siding  from 
Bittaford  to  Cantrell  has  been  ready  for  some  time. 

Mr.  Mutton  in  his  report  states  that  the  main  pump- 
ing shaft  has  been  sunk  to  a  depth  of  130  ft.  For  the 

first  95  ft.  it  measures  10  ft.  6  in.  by  7  ft.  6  in.  inside 
timbers,  and  for  the  remaining  35  ft.  it  is  widened  to 

mines  between  Kyshtim  and  Orsk.  The  control  is  in 
the  same  hands  as  the  Kyshtim  Corporation.  The 
capital  is  /300,000,  of  which  ;^190,000  is  represented 
by  the  shares  of  the  Russian  company  ;  in  the  balance 
sheet  at  December  31  last,  /73,011  is  shown  to  have 
been  advanced  in  cash  as  working  capital  to  the  Russian 

company,  and  /37,999  cash  remaining  in  hand.  The 
latter  has  been  spent  since  then,  as  well  as  other  money 

advanced  on  loan.  It  is  now  proposed  to  issue  addi- 
tional shares  of  the  Russian  company  and  for  the 

Tanalyk  Corporation  to  subscribe  for  the  whole  of 
them.  A  debenture  issue  of  /200,000  is  to  be  made, 

and  ;^200,000  new  shares  are  to  be  created.  Of  the 
shares,  66,000  will  be  held  against  conversion  of  the 

debentures,  and  50.000  placed  under  option  to  the  In- 
ter-Russian Syndicate,  otherwise  Messrs.  Beatty  and 

Hoover,  at  iZ  per  share  until  November  1916.  The 

yearly  report  now  issued  contains  a  statement,  check- 
ed by  R.  Oilman  Brown,  of  the  various  properties  and 
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22  by  11  ft.  It  passes  through  hard  granite.  An  adit 
for  the  conveyance  of  the  raw  clay  in  suspension  has 
been  driven  to  the  clay  ground.  This  adit  is  270  ft. 
long,  6  ft.  high,  and  4  ft.  wide.  For  150  ft.  from  the 
pumping  shaft  the  adit  is  in  granite,  and  afterwards  it 
passes  through  clay,  where  it  is  close-timbered  with  8 
by  8  in.  sets  and  7  by  2\  in.  lagging.  From  the  fur- 

ther end  of  the  adit  a  rise  has  been  cut  to  the  surface 

through  100  ft.  of  clay.  This  rise  acts  as  a  washing- 
shaft.  The  clay  and  water  will  be  elevated  through 
the  pumping  shaft  and  delivered  in  15  in.  steel  pipes 
to  the  dressing  plant,  and  the  refined  clay  gravitated 

subsequently  through  stone-ware  pipes  to  driers  at 
Cantrell,  8  miles  away.  The  clay  developed  is  report- 

ed to  be  of  excellent  quality.  The  issued  capital  of 
the  company  consists  of  150,000  ordinary  shares 
credited  as  fully  paid  and  issued  to  the  vendors,  and 
120,000  preference  shares  on  which  17s.  6d.  per  share 
has  been  called  up.  The  above  map  shows  the  posi- 

tion of  the  property. 

Tanalyk  Corporation. — This  company  was  formed 
in  April  1912  for  the  purpose  of  purchasing  the  entire 
share  capital  of  the  South  Urals  Mining  and  Smelting 
Co.,  a  Russian  organization  owning  copper  and  other 

their  present  state  of  development.  The  most  import- 
ant mine  is  the  Mambet,  which  is  being  developed  in 

two  sections.  The  workings  are  down  to  165  ft.,  and 

the  lode  has  been  found  to  average  10  ft.  The  ore  as- 
says from  2  to  3%  copper  and  about  8  dwt.  gold  and 

10  oz.  silver  per  ton.  These  figures  are  not  exact,  but 

are  intended  to  indicate  an  average  of  those  in  the  re- 
port, which  show  considerable  variation.  The  develop- 

ments at  the  Tanalyk  have  not  given  such  good  re- 
sults ;  two  veins  3  ft.  wide  have  been  found,  averaging 

2  to  3%  copper,  3  to  4  dwt.  gold,  and  2  oz.  silver. 
Lower  grade  ore  is  found  at  the  Troitsk  shaft,  useful 
as  a  flux  for  mixing  with  the  other  ore.  The  estate 
belonging  to  the  company  contains  timber  and  coal. 
A  seam  of  coal  7  ft.  thick  has  been  disclosed  in  a  pros- 

pecting pit  22  ft.  deep,  and  it  promises  to  yield  a  fuel 
suitable  for  metallurgical  operations.  Early  this  year, 
it  was  recorded  in  the  Magazine  that  the  presence  of 
zinc  in  the  ores  was  causing  anxiety.  It  is  now  stated 
that  no  difficulty  will  be  caused  in  this  direction.  A 
smelting  plant  to  produce  1500  tons  of  copper  per  year 
is  now  in  course  of  erection.  The  first  half  should  be 

in  operation  early  in  1914.  It  is  estimated  that  the 
copper  will  contain  14  oz.  gold  and  244  oz.  silver  per 
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ton.  The  average  content  of  the  ore  reserve,  figured 

by  Mr.  Gilman  Brown  at  70.000  tons,  is  given  as  2'9% 
copper.  7  4  dwt.  gold,  and  7'5  oz.  silver. 

Lake  View  &  Oroya  Exploration. — This  company 
was  constituted  in  November  1911  by  the  absorption 

of  the  Oroya  E.xploration  company  by  the  Lake' View Consols.  The  latter  company  had  previously  handed 
its  Kalgoorlie  properties  to  the  Lake  View  &  otar.  and 
the  former  its  properties  in  the  same  district  to  the 
Oroya  Links.  The  object  of  this  rearrangement  was 

to  separate  the  Kalgoorlie  assets,  and  to  form  an  ex- 
ploration and  development  company  ready  for  opera- 

tions in  any  part  of  the  world.  F.  A.  Govett  is  chair- 
and    H.    C.    Hoover  managing   director,   while man 

Bewick,  Moreing  &  Co.  are  general  managers  in  West 
Australia.  The  company  is  operating  the  Queen  of 
the  Hills  mine  in  West  Australia,  and  holds  prepon- 

derating share  interests  in  the  Lake  View  &  Star, 
Yuanmi,  and  Mountain  Queen  companies.  Other  large 
holdings  are  in  Zinc  Corporation,  Oroya  Leonesa 
(Nicaragua),  Granville  Mining  (Yukon),  and  Burma 
Mines.  The  accounts  for  the  year  ended  June  30  show 
an  income  of  ;^67,108  from  interest  and  dividends. 
/5975  from  the  re-treatment  of  old  tailing  at  Lake 
View  Consols,  and  /6962  as  profit  on  the  working  of 
the  Queen  of  the  Hills  mine.  The  net  profit  was 
/76,77L  out  of  which  /36,095  has  been  distributed 
as  dividend,  being  at  the  rate  of  10%.  and  /40,000  has 
been  placed  to  reserve.  As  announced  a  year  ago.  it 
is  the  policy  of  the  company  to  accumulate  a  large 
cash  reserve,  to  be  devoted  to  the  acquisition  and  de- 

velopment of  new  properties  and  to  the  expansion  of 
work  by  the  present  subsidiaries. 
Mount  Bischoff  Tin. — The  half-yearly  report  of  the 

leading  tin  mining  company  in  Tasmania  for  the  period 
ended  June  30  shows  that  106.063  tons  of  ore  was  sent 
to  the  stamps,  and  that  the  yield  was  580  tons  of  con- 

centrate. These  figures  compare  with  117,328  tons  of 
ore  and  600  tons  of  concentrate  for  the  previous  half- 
year,  the  fall  being  due  to  a  stoppage  of  the  plant 
during  the  dry  weather.  The  smelter  treated  1644  tons 
of  concentrate,  of  which  588  tons  was  the  produce  of 
the  mine  and  1056  tons  custom  material.  The  yield 
was  1117  tons  of  metallic  tin,  of  which  373  tons  was 

from  the  company's  concentrate  and  744  tons  from  the 
custom  ore.  The  working  cost  at  the  mine  was  5s  per 
ton  of  ore,  as  compared  with  4s.  8d.  during  the  previous 
half-year.  The  net  profit  for  the  period  was  if^41,631, 
out  of  which  /36,000  was  paid  as  dividend,  and  ;i2571 
for  income  tax.  The  amount  of  ;r5906  was  written  off 
the  plant  and  property  account.  The  profit  for  the 
previous  half-year  was  /49,798  and  the  dividend 
/39,000.  Since  the  commencement  of  operations  in 
1873,  the  total  distribution  has  been  /2, 704, 000  on  a 

paid-up  capital  of  /29.600. 
Kampong  Kamunting  Tin  Dredging. — This  com- 

pany has  been  formed  by  Messrs.  Flatten  and  Free- 
man, in  Sydney,  New  South  Wales,  to  acquire  a  tract 

of  alluvial  tin  ground  at  Kamunting,  three  miles  from 
Taiping,  the  capital  of  Perak,  Federated  Malay  States. 
Among  the  engineers  who  have  reported  on  the  pro- 

perty is  M.  T.  Nelmes  Bluck.  who  was  recently  the 

manager  of  the  Tongkah  Harbour  Tin  Dredging  com- 
pany, an  Australian  venture  near  the  Malay  district. 

The  deposit  consists  of  sandy  gravel  with  compara- 
tively little  clay.  Over  300  bores  have  been  made,  and 

from  the  mformation  so  gained  384  acres  are  estimated 
to  contain  18  million  cubic  yards  averaging  \\  lb.  cas- 
siterite  per  yard.  The  average  depth  is  30  ft  and  the 
bottom  is  soft  clay.  The  proposition  is  suitable  for 
bucket-dredging.  Two  dredges  with  7-ft.  buckets  are 
to  l)e  erected.     The  cost  of  working  is  estimated  at 

4id.  per  yard.  The  capacity  of  each  dredge  is  calcu- 
lated at  75,000  yards  per  month,  and  the  total  output 

of  the  two  dredges  at  80  tons  of  cassiterite  per  month. 
The  capital  of  the  company  is  ̂ 150,000  in  £l  shares, 
of  which  80,000  shares  is  the  purchase  price.  50,000 
shares  are  offered  for  subscription,  and  20,000  held  in 
reserve.  The  cost  of  installing  the  two  dredges  is 
estimated  at  /40,000. 

IpohTin  Dredging. — Thiscompany  has  been  formed 
in  London  to  acquire  a  tin-gravel   property  6  miles 
south  of  Ipoh,  in  the  Kinta  valley.  Perak,  Federated 
Malay  States.     Reginald  Pavvle  is  on  the  board,  and 
M.  T.  Nelmes  Bluck  is  consulting  engineer.     H.  D. 
Griffiths  has  made  an  examination.  The  property  has 
been  selectively  mined  by  previous  Chinese  owners, 
and  the  ground  is  now  suitable  for  bucket-dredging. 
The  average  depth  of  the  deposit  is  42  ft.,  and  the 
total  ground  11,306.240  cubic  yards  ;  100  acres  average 
Ij  lb.  cassiterite  per  cubic  yard.  40  acres  li  lb.,  and 
38  acres  |  lb.     It  is  proposed  to  build  a  dredge  with 
10-ft.  buckets,  capable  of  treating  100,000  cubic  yards 
per  month.     The  cost  is  estimated  at  4^d.  per  cubic 
yard.    The  deposit  consists  of  a  sandy  gravel  and  the 
cassiterite  is  very  fine,  so  that  the  saving  apparatus 
will  have  to  be  carefully  regulated.     The  capital  of 
the  company  is  /90.000.  of  which  /43.500  in  shares 
and  /7500  in  cash   is  purchase  price.     The  46.500 
shares  offered  for  subscription  have  been  underwritten. 

Rooiberg  Minerals  Development. — This  company 
was  formed  under  Transvaal  laws  in  1908  for  the  pur- 

pose of  reopening  ancient  tin  mines  in  the  Rooiberg 
range  of  mountains,  40  miles  by  road  from  Warmbaths 

railway  station,  and  about  75  miles  northwest  of  Pre- 
toria.     The  company  was  promoted  by  the  Oceana 

Company,  but  within  a  short  time  the  control  passed 
into  the  hands  of  the  Anglo-French  Exploration  group. 
Edward  J.  Way  is  the  consulting  engineer,  and  Edward 
R.  Schoch  is  general  manager.     The  original  dressing 
plant,  consisting  of  10  stamps  and  concentrators,  was 

superseded  in  May  1912  by  a  more  modern  plant  con- 
taining 10  stamps,  a  tube-mill,  and  machines  for  treat- 

ing slime.     The  report  for  the  year  ended  June  30 
shows  that  21,742  tons  of  ore  from  the  mine  was  sent 
to  the  mill,  together  with  14.175  tons  of  accumulated 
sand  and  slime.     The  average  grade  of  the  ore  was 
424%  metallic  tin.  and  of  the  accumulations  2  51%. 
The  total  yield  of  concentrate  was  1196  tons,  averaging 

69"5%  metal.     The  revenue  from  the  sale  of  concen- 

trate was  /'184,S67,  and  the  working  cost  was  ̂ 96,674. 
Taxes  absorbed  ;^4035,  directors'  remuneration  /3150, 
and  /5535  was  spent  on  capital  account.     The  share- 

holders received  /63,000,  the  dividend  being  at  the 

rate  of  35''o  on  the  capital.  /180.000.     The  percentage 
of  extraction  during  the  year  was  7285%.  as  compared 
with  57  97%  during  the  previous  year  when  the  old 
plant  was  at  work.     Mr.  Way  gives  much  information 

in  his  report  as  to  the  difficulty  of  securing  average  as- 
says of  the  feed  and  tailing  at  the  mill,  in  spite  of  the 

provision  of  automatic  samplers,  and  he  expresses  the 
opinion  that  the  figures  given  for  the  content  and  the 
percentage  of  extraction  cannot  be  taken  as  absolutely 
accurate.     He  also  deprecates  the  acceptance  of  the 
figures  for  the  actual  ore  blocked  out.  for  he  shows 
by  reference  to  the  records  for  the  last  four  years  that 
four   times  as  much  ore  was  eventually  extracted  as 
was  indicated  in  the  so-called  reserve.      His  figures  for 
the  fully  developed  ore  on  June  30  last  are  22,000  tons, 
averaging  5  32%  metallic  tin.      Judging  by  previous 
experience,  he  adds  87,000  tons  as  probable  ore.     In 
addition,   30,500  tons  of  accumulated   middling  and 
slime  remains  to  be  treated,  averaging  2^%  metallic 
tin. 

1 
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Bell  Reef  Development. — This  company  was  form- 
ed in  1910  to  acquire  the  Bell  gold  mine,  in  the  Gwelo 

district  of  Rhodesia,  a  few  miles  to  the  west  of  the 
Globe  &  Phoenix  mine.  The  property  was  first  floated 
in  London  in  1895,  and  was  subsequently  worked  on 
tribute.  It  is  stated  that  the  tributer  won  36,000  oz. 

of  gold  from  ore  averaging  12  dwt.  per  ton.  The  mine 
was  bought  in  1910  by  Abe  Bailey  and  sold  to  the 

20°     .  Fort  Rixon 

.Nelly      \ 
."Clarcmont 

Central    Paft  of 

Southern  Rhodesia 
5ca/e  of  Miles 

present  company.  Last  year  the  control  passed  to  the 
Gold  Fields  Rhodesian  Development  company.  Ten 
stamps  and  2  Wheeler  pans  together  with  cyanide 

plant  was  acquired  from  the  tributer.  It  was  subse- 
quently found  that  the  ore  at  depth  required  roasting, 

and  a  new  plant  was  ordered.  No  milling  has  been 
done  since  the  end  of  1910,  and  operations  have  been 
centred  on  development.  The  report  for  the  year 
ended  March  31  last  shows  that  the  issued  capital 

consists  of  ;^100, 000  in  vendors'  shares,  and  ;^81,338 

in  shares  subscribed  in  cash.  Since  then  ;f30.000  has 
been  advanced  in  cash  by  the  Gold  Fields  Rhodesian 

Development  Co.  for  the  purpose  of  continuing  de- 
velopment work.  This  work  consists  of  sinking  a  new 

vertical  main  shaft,  to  be  used  instead  of  the  present 
inclined  shafts.  The  lode  was  intersected  at  the  7th 

level  by  the  new  shaft  and  was  found  to  assay  47  dwt. 
per  ton  over  34  in.  The  shaft  is  down  to  876  ft.,  or  68  ft. 
below  the  Sth  level.  In  addition  to  the  sinking  of  this 
shaft,  a  small  amount  of  development  work  has  been 
done  on  the  5th,  6th,  and  7th  levels.  There-organized 
metallurgical  plant  is  expected  to  be  ready  by  Decem- 

ber. No  substantial  addition  has  been  made  to  the 
ore  reserve  during  the  year,  and  the  figures  still  stand 
at  42,495  tons,  averaging  12  dwt.  H.  A.  Piper  and 
A.  J.  Fraser  are  the  engineers. 

Oriental  Consolidated. — This  is  an  American  com- 

pany, formed  in  1897  to  acquire  a  gold-mining  conces- 
sion in  northwestern  Korea,  or  Chosen,  as  it  is  nowa- 
days called.  Henry  C.  Perkins  is  president  and  the 

Mills  and  Haggin  groups  have  large  holdings.  Eng- 
lish shareholders  are  represented  by  the  Central  Min- 

ing and  Investment  Corporation.  The  principal  mines 
are  the  Tabowie  and  Taracol,  and  others  are  the  Kuk 

San  Dong,  Chintui,  Charabowie,  and  Candlestick. 
The  report  for  the  year  ended  June  30  shows  that  the 
output  of  gold  was  the  largest  on  record.  Though  the 
amount  of  ore  milled  was  rather  less  than  during  the 

previous  year,  the  increased  grade  of  the  ore  in  the 
lower  levels  of  the  Tabowie  and  Charabowie  more  than 

compensated.  The  decrease  in  the  amount  of  ore 
treated  was  caused  by  a  smaller  output  at  Kuk  San 
Dong,  temporary  shortness  of  labour  at  Candlestick, 
and  lack  of  water  during  the  winter  at  Tabowie.  The 
total  ore  treated  was  312,818  tons,  of  which  112,529 

tons  came  from  Tabowie,  and  93,558  tons  from  Tara- 
col. The  average  assay-value  of  the  ore  was  $6  40  per 

ton.  The  yield  was  worth  $1,625,727  or  $519  per  ton, 
being  a  recovery  of  81  ?4.  The  net  profit  was  $571, 384, 
out  of  which  $429,390  has  been  distributed  as  dividend 
being  at  the  rate  of  10%.  Since  the  commencement 
of  dividends  in  1903,  the  sum  of  $4,932,910  has  been 
distributed.  The  manager,  A.  Welhaven,  reports  that 
the  developments  during  the  year  have  been  eminently 
satisfactory  at  the  Tabowie  and  Charabowie  mines, 
and  the  ore  reserve  has  been  substantially  increased. 
The  figures  on  June  30  were  805,900  tons  averaging 

$5'56  per  ton. 
Mexico  Mines  of  El  Oro. — This  company  owns  a 

gold-mining  property  at  El  Oro,  Mexico,  containing 
part  of  the  San  Rafael  vein, -which  continues  through 
the  Esperanza  and  El  Oro  mines.  The  property  was 

originally  acquired  by  the  Mexican  Gold  &  Silver  Re- 
covery Co.  (the  company  formed  to  work  the  Mac- 

Arthur- Forrest  cyanide  patents),  but  it  was  not  until 
1904,  when  the  Exploration  Company  obtained  an  op- 

tion, that  any  extensive  development  was  done.  Since 
1908  the  mine  has  been  highly  profitable.  In  1910  the 
control  passed  from  the  Exploration  Company  to  the 
French  and  Pearson  interests,  and  the  office  of  the 

company  is  now  in  Paris.  Fergus  L.  Allan  is  man- 
ager, and  Andre  P.  Griffiths  consulting  engineer. 

During  the  year  ended  June  30  last,  the  ore  mined 
was  158,630  tons,  an  increase  of  16,400  tons  as  com- 

pared with  the  previous  twelve  months.  The  5th  and 
9th  levels  contributed  to  this- total  about  equally,  and 
smaller  amounts  came  from  the  3rd  and  4th.  Stoping 

has  just  been  commenced  on  the  10th  level.  The 

average  assay-value  of  the  ore  mined  was  8'23  dwt. 
gold  and  59  oz.  silver.  These  figures  are  lower  than 
those  for  the  previous  12  months,  when  the  average 
was  9  02  dwt.  gold  and  61  oz.  silver.     During  the 
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year,  8140  ft.  of  development  was  done,  and  on  June 
30  the  ore  reserve  was  estimated  at  403,100  tons,  aver- 

aging 9  5  dwt.  gold  and  53  oz.  silver,  as  compared 

with  395,100  tons,  averaging  9' 14  dwt.  gold  and  5  oz. 
silver  a  year  before.  The  yield  during  the  year  was 
worth  /340.S64,  and  the  balance  of  profit  after  pay- 

ment of  administration  expenses  and  taxes  was 
/I91,886,  out  of  which  1^162,000  has  been  distributed 
among  shareholders,  being  at  the  rate  of  90%.  The 
working  cost  per  ton  in  Mexico  was  17s.,  a  shilling  less 
than  during  the  previous  period  ;  but  Mr.  Allan  ex- 

pects the  figure  to  rise  again  because  of  the  increased 
amount  of  timber  required  in  the  lower  levels  and  the 
greater  cost  of  supplies.  The  mine  has  not  suffered 
in  any  appreciable  way  from  the  disturbed  state  of  the 
country. 

El  Oro  Mining  &  Railway. — This  company  was 
formed  in  1S99  by  the  Exploration  Co.  to  acquire 

from  American  owners  a  group  of  gold-mining  pro- 
perties at  El  Oro,  situated  about  100  miles  northwest 

El   Oro 
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of  the  city  of  Mexico.  In  1905  the  adjoining  Somera 
claims  were  purchased  and  sold  to  a  separate  com- 

pany. In  1908  the  Somera  company  was  absorbed  so 
as  to  avoid  trouble  in  differentiating  the  ownership  of 
various  vems.  The  metallurgical  plant  contains  200 
stamps  and  8  tube-mills,  but  only  100  stamps  are  in 
operation,  the  other  100  belonging  to  the  older  plant 
having  been  discarded  in  favour  of  tube-mills.  It  was 
announced  at  the  beginning  of  1912  that  the  stopes  in 
the  upper  portion  of  the  San  Rafael  vein  could  not 
maintain  the  current  output  for  more  than  3  years, 
and  that  the  tonnage  mined  would  be  reduced  during 
the  time  that  the  deeper  levels  were  being  explored 
and  develop)ed.  In  the  meantime  the  mill  would  be 
worked  to  its  full  capacity  by  the  addition  of  accu- 

mulated sandy  tailmg  to  the  mine-ore.  The  report 
for  the  year  ended  June  30  last  shows  that  253,434 
tons  of  ore  and  180,274  tons  of  accumulated  tailing 
were  sent  to  the  mill.  The  assay-value  of  the  ore  was 

♦5'81  gold  and  51  40  silver,  and  that  of  the  tailing  was 

?2'55  gold  and  $104  silver.  The  percentage  of  re- 
covery was  9067%  of  the  gold  and  8024%  of  the 

silver,  and  the  total  yield  of  bullion  was  worth 

$2, 188. 723,  being  $5  04  per  ton.  The  total  cost,  in- 
cluding $360,615  spent  on  development  and  $92,236 

local  taxes,  was  $1,490,382,  or  $3'44  per  ton,  leaving 
a  profit  of  $698,342.  The  year  previously  302,698  tons 
of  ore  and  84,459  tons  of  accumulated  tailing  was 
treated.  The  increase  of  46,551  tons  during  the  past 
year  is  due  to  improvements  in  metallurgical  methods. 
The  profits  from  the  railway  department  were  $1 17,983. 

The  balance  sheet  and  accounts  show  a  "net  realized 
profit  "  of  /160,375,  out  of  which  ;^9338  was  allocated 
to  income  tax,  /2135  written  ofif  property  account, 
£l5\l  written  ofif  the  cost  of  shares  in  the  Suchi 
Timber  Co.,  and  /25,000  written  ofif  for  depreciation 
of  plant  and  machinery.  The  shareholders  received 
;^114,750in  dividends,  being  at  the  rate  of  10%.  Since 
the  beginning,  ;^1,783,625  has  been  distributed  as 
dividends,  ;^426,993  has  been  expended  on  permanent 
improvements,  and  ;^525,031  appropriated  out  of  the 
profits  to  write  down  the  property  accounts.  During 
the  past  year  the  Ofir  claim  has  been  purchased  for 
;^130,000  in  cash.  This  claim  was  originally  a  portion 
of  the  Somera.  It  is  only  11 J  acres  in  extent,  but  it 

is  of  importance  in  that  it  co\'ers  the  northern  exten- 
sion of  the  San  Rafael  vein  in  the  lower  levels,  and 

the  whole  of  the  West  vein  for  a  distance  of  730  ft. 

As  regards  the  developments,  A.  F.  Main,  the  manager, 
reports  that  the  ore  reserve  has  been  increased  from 

301,934  tons  averaging  $7'46  gold  and  3  oz.  silver  per 
ton  to  448,053  tons  averaging  $811  gold  and  3  oz. 
silver.  In  every  section  of  the  mine  the  ore  in  reserve 
has  increased,  while  in  the  Ofir  large  bodies  of  ore 
have  already  been  proved.  There  still  remains  for 
treatment  198,005  tons  of  accumulated  tailing. 

Rio  Tinto. — The  interim  report  of  this  company, 
operating  the  largest  copper  and  sulphur  mine  in  the 
South  of  Spain,  for  the  six  months  ended  June  30, 

states  that  "  mining  operations,  both  in  the  open  work- 
ings and  underground,  have  proceeded  much  as  usual. 

The  copper  output  so  far  this  year  is  somewhat  below 
that  for  the  corresponding  period  of  1912.  This  short- 

age is  chiefly  due  to  low  rainfall,  and  even  if  heavy 
rains  now  fell,  the  rest  of  this  year  is  too  short  a  period 
in  which  to  recover  this  deficiency.  Professional  agita- 

tors, socialists,  and  syndicalists  have  together  and 
separately  been  trying  to  upset  the  labour,  and  in 
se\'eral  minor  departments  have  for  short  periods  suc- 

ceeded in  bringing  sections  of  the  men  out  on  strike. 
This  unrest,  although  artificial,  is  none  the  less  bad 
for  the  men  in  every  way,  and  it  has  to  some  small 
extent  been  injurious  to  the  company.  Every  con- 

dition of  labour  has  received  and  receives  the  most 
careful  and  generous  consideration  from  the  board  and 
management,  but  the  ultimate  interests  of  all  concerned 
require  a  firm  stand  against  undue  outside  interference, 
as  well  as  socialistic  demands.  The  copper  markets 
are  good,  although  the  prices  realized  so  far  this  year 
are  some  pounds  per  ton  below  the  average  receipts 

of  1912.  The  world's  stocks  of  copper  are  much  re- 
duced, and  at  present  the  output  of  the  metal  is  a  little 

below  the  consumption.  Out  of  the  estimated  profits 
of  the  year,  the  directors  have  declared  an  interim 
dividend,  for  the  six  months  ended  June  30  last,  of 
2s.  6d.  per  share  on  the  5%  preference  shares  of  {5 
each,  and  an  interim  dividend  of  40s.  per  share  on  the 

ordinary  shares  of  £5  each."  This  rate  of  distribution 
is  the  same  as  the  interim  dividend  a  year  ago.  The 
total  dividend  for  1912  was  90s.,  being  at  the  rate  of 
90%.  comp.iring  with  52^%  for  1911.  50%  in  1910, 
and  60",,  in  1909. 
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STATISTICS 
Stocks  of  Copper  in  England  and  the  Continent 

Reported  by  Henry  R.  Merton  &  Co.    Tons  of  2240  lb. 

Aug.  31 
Tons 

Sept.  30 
Tons 

la  England   
In  France    
Afloat  from  Chile   
Afloat  from  Australia   
Id  Rotterdam   
In  Hamburg      
In  Bremen     
In  other  European  Ports.. 

Total  European  visible! 

16.829 

3.177 2.300 4.200 

3.600 
2.138 
1.801 

900 

15.134 
2.715 
1.225 
3,450 
2,700 
1,121 
1,475 
1,100 

Oct.  31 

Tons 

Production  of  Gold  in  Rhodesia. 

13,278 

2,972 1,350 

3,750 
2,400 

1.079 
998 1.550 

supply      '      34,945 28.919 27,377 

American  Copper  Producers'  Association's  Figures. 
In  Tons  of  22401b. 

Total.   1911. 
Total,  1912. 

January    ■.■. 
February  ... 
March   
April   
May    
June   
July   
August   
September 
October  ... 

Produc- tion. 

639.258 
706.052 

64.053 

58.460 
60.822 
60,416 
63,088 
54,402 

61,640 
58,764 58.661 
62.085 

Deliveries 

D°^«^-  Foreign  I  Total 

316.791 
365.920 

29.111 
26,641 34.190 
34,892 

36,209 
30,559 
26,296 

32,897 
29.837 
30,435 

337,009 

333,212 

653,800 

699,132 

26.956 

32.219 
34.682 

38.346 
30.477 
30.396 
35,035 
32.706 
32.627 

30.412 

56.067 58.860 
68.872 

73,238 
66.686 
60.955 
61.331 
65.603 

62.464 
60,847 

Stocks  at 
end  of 
month 

55.000 

54,600 46.550 

33.728 
30.130 
23.577 
23,886 

17,064 
13,261 14,499 

Production  of  Gold  in  the  Transvaal. 

\     Rand 

Year  1912 

lanuary  1913, 
February   
March    
April   
May      
June    
July      
August    
September  .. 
October   

Else- 

where Total 

Oz. 8.753.563 

760,981 
702,394 
760,324 
755,858 
761,349 
716.267 
625,107 
697.686 
676.411 
687.515 

Oz. 
370,731 Oz. 1  9.124,299 

Value 

£ 
38,757.560 

28.409 
31,728 
30.228 
29.116 

32.957 
30.810 
30.282 
30.410 
29.775 
30.916 

789,390 

734.122 
790,552 

784.974 794.306 

747.077 
655,389 
728,096 

706.186 

718,431 

3,353.116 
3,118.352 
3.358,050 
3,334.358 
3.373.998 
3.173.382 

2.783.917 
3,092.754 2.999,6«6 

3,051,701 

Cost  and  Profit  on  the  Rand. 

Tons 

Year  1912    25.486.361 
January  1913.. ..I    2.296.948 
February... 
March   

April   
May    
June   
July     
August   
September 

2.100.137 
2.321.254 
2.301.099 

2.366.726 
2.177.354 
1.873.980 
2.162.807 
2.035.318 

Yield 

per  ton 

s. 

d. 

29 2 

27 

8 
27 U 27 

5 

27 

6 

1    26 
11 

27 

6 

1    27 

6 

27 

1 
1    27 

9 

Cost 

per  ton 

Profit 

per  ton 
s.  d. 
19  3 
18    0 

18  3 17  8 

17  11 
17  7 17    8 

19  4 
17  7 
17  10 

s.  d. 

9  It 9    9 

9  10 

Total 

profit £ 
12.678.095 
1,113,579 

1,019.774 1,121.786 
1.101.099 
1.099.397 
1,061,507 
785,263 

1.026.851 
1.002.228 

Natives  Employed  in  the  Transvaal  Mines. 

lannary  31.  1913- 
February  28   
March  31   
April  30   
May  31    
June  30   
July  31    
Aiitiiist  31   
Sri)i..inber  30.. •• 
fi' i..l..-r  31      

Gold 
mines 

Coal 
mines 

Diamond 
I     mines 

200.090 
207.662 
207,733 

20S.424 
197.644 
188.094 
170.242 
158.223 
152,637 
14R.8.S2 

GOLI' 

8,789 
8.877 
9,009 

9.033 
9.062 
9.060 
9,403 

9,236 
9.361 9.377 

or  India. 

13.912 
13.918 

15.041 15.626 
15.345 14.654 

13.378 

13.172 
12.321 
12.712 

Total 

222.791 
230.457 231.783 

230. 10? 222.051 
211.808 
193.023 
1H0.631 
174.319 

170.971 

Year   1911 

£2.150.030 

Year   1912 Oct.  1913 Year  1913 

£2.265,094 £194.314        ]     £1.904.778 

Month. 
1910                 1911                 1912 

1913 

January   
February   

March    

£        ,        £                £ 
227.511            207.903          214,918 
203.888     1        203.055           209.744 
228.385            231,947          215,102 
228  213            221.296     !      221.476 

£ 

220.776 

208,744 

257.797 

April    

241,098 

May   224.888           211,413 
214  709            215.347 

234,407 226.867 
242.452 

June    

241.302 

July   
August    

195.233            237.516     :      240.514 
191.423            243.712           239.077 
178.950           225.777          230.573 
234,928            218,862     i      230,072 
240.573            214.040     :      225.957 
199.500           217.026          218.661 

249,302 
250.576 

September  ... 
October   
November   

December-. 

250.430 

Totals   2,568,201 2,647,894       2,707.368 2,162.478 

Production  of  Gold  in  West  Africa. 

1911 

1912 1913 

Month. 

Oz. 
Value Oz. 

Value 

Oz.     i  Value 

January    
February    ... 
March   

£ 
15.903      66.107 
15.179      63.081 
16.387;     67.673 
17,237'     70.880 
24,427      96,409 

22,5551     92,174 
22,510i     91,955 

25  385l    'f>'  7";^ 

26.098 
25.009 27.228 

27.790 
28.015 

27.784 
30.974 
33.015 

34.491 34.436 

33.183 
34,917 

£ 
107,262 
102,270 

111,376 
114.796 

115.678 

114.697 
127.800 

136.407 
142,397 

142,414 
137,700 

144,382 

34,857 

32,544 
36,289 

35,295 

£ 
144.262 

137,038 150.060 

April      

146,220 
May   

June   

34,507 
30,503 

142.617 

125.764 lulv   32,345 

30,247 32,142 

132.936 

August   126.090 
September... 
October    
November... 
December  ... 

26,717 
26,826 24.289 
24.369 

109.039 
109.503 

99.299 99,569 

132.394 

261,784 1.069  442 
362,940 

1,497,1791298,729 1.237.381 
Production  of  Gold  in  Western  Australia. 

Export 

oz. 

Mint 
oz. Total 

oz. 
Total.  1910    1     363.496 

Total.  1911    '     160.021 Total.  1912           83.589 

January  1913  . 
February    

March      

April    May   

June    July    

August    September  ... 
October   

9.738 8.780 

754 
7.920 

7.094 
5.112 

11.705 

7.611 
3.206 11.629 

1.209.856 

1.210.447 1,199.080 

94.967 
92,207 
97,015 
103,324 
103,085 

108,373 

97,091 
102,558 112,062 

99,880 

Total 

value  £ 

1,573.352  6.682,042 
1.370,468  5.823,522 
1,282,669     5,449.057 

104.705 

100.987 
97.769 

111.244 110.179 
113.485 108,796 
110.169 

115.268 
111.509 

444,756 

428,963 

415,294 472,532 

468,007 482,050 
462.133 
468,070 
489.872 474,662 

Other  Australasian  Gold  Production. 

1911 

Victoria   

Queensland    New  South  Wales 
New  Zealand 

2.138,000 
1,623,390 
769,353 

1,808,049 

1912 

£ 

2,039,400 1.484.160 
702.129 

1.345.115 

Oct. 
1913 

£ 
134.800 

94.350* 

68.785 

96.913 

1913 

to  date 

1.521.700 

851.430* 

523.940 1.226.309 
'September  figures  only. 

Sale  of  Tin  Concentrate  at  Redruth  Ticketinos. 

Year  1911    i    615li 
Year  1912        6492 
January  to  August.  1913  :    404l| 

September  1   
September  15   

September  29   October  13    
October  27   

Value 
Average 

£702.599          £114    4  5 
£831.908       1  £128    5  6 
£519.011          £128    8  3 
£25.493          £113    8  6 
£27.837          £110  13  8 

£25,602          £108  19  0 
£25,815           £  104     4  0 
£24,212  _  _L£l06    8  6 

Exports  of  Tin  and  Ore  from  Straits  and  Bolivia. 
Reported  by  A.  Strauss  &  Co. 

Metal  from  Straits  to  Europe 

1912 tons 

59,036 

21.149 

1  Oct.  1913 

tons 

5.025 
1.392 

1913 

tons 
51.738 Metallic  Content  from  Bolivia 

20.348 

- 
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REVIEW  OF  MINING 

Introductory. — After  the    Balkan  war 

comes  the  Mexican  crisis.     Just  when  a  finan- 

cial recovery  was  imminent,  the  markets  are 

given  another  fit  of  nerves  by  the  complica- 
tions incidental  to  American  intervention  in 

Mexico.     At  the  beginning  of  our  month — 

which  starts  on  the  15th  day — the  rapid  suc- 
cession of  new  flotations  had  induced  an  acute 

feeling  of  indigestion.     The  underwriters  in 

the  gilt-edged  market  had  protested  against  a 

flood  of  demands  for  fresh  capital,  the  position 

having   been  rendered  serious  by   the    utter 
failure  of  the  New  Zealand  loan.     Paris  was 

in  the  midst  of  entanglements,  and  Berlin  was 

uneasy.     But  real  strength  was  shown  in  the 

oil  and  American  departments.     Then  came 

a  series  of  failures  at  Bombay  and  the  Brazil- 

ian collapse,  the  latter  due  to  the  fall  in  rub- 
ber and  coffee  ;   and  then,  just  when   these 

troubles  seemed  to  be  overcome  or  discounted, 

the   Mexican  President  takes  the  bit  in  his 

teeth  and  sweeps  constitutional  formalities  to 

one  side.     The  United  States  feels  impelled 

to  talk  to  him  in  a  disciplinary  way,  and  the 

fat  is  in  the  fire.     A  conflagration  appears  to 

be  impending.     The  threat  of  this  has  intimi- 
dated the  mining  market.     A  decline  has  been 

hastened   by   the   weakness  in   Paris,   which 

holds  large  blocks  of  shares  in  mines  that  are 

on  the  down  grade.     On  the  Rand  the  scarcity 

of  labour  is  affecting  profits.     In    Rhodesia 

the  same  old  game  is  being  played,  and  the 

public    is    becoming   wary.      The    Nigerian 

activity  is  largely  that  of  brokers,  not  engi- 
neers.    The  Broken  Hill  group  is  strong  on 

better  methods  of  ore  treatment  and  excellent 

developments  in  depth.     In  the  Malay  States 

a  genuine  expansion  of  mining  exploitation  is 

evident.     We  regard  this  as  in  many  ways 

the  most  attractive  field  today.     All  Mexican 

business,  of  course,  has   wilted,    but   if   the 

United  States  ever  acquires  either  police  con- 

trol or  suzerainty  over  that  unruly  mining 

region,  we  shall  see  a  notable  diversion  of 

capital  and  an  extra-ordinary  expansion  of 

mining  activity  in  the  districts  south  of  the 

Rio  Grande. 

Transvaal. — The  output  of  gold  in  Octo- 

ber was  worth  ;^3,05 1,701,  being  an  increase 

of  ̂ 52,015  over  September,  but  ;^213,449 

less  than  in  October  last  year.  Labour  sta- 
tistics show  no  improvement ;  ihe  decrease  is 

3755,  as  against  a  gain  of  1319  in  the  corres- 
ponding month  of  1912.  The  supply  now 

amounts  only  to  148,882,  as  against  182,058 

a  year  ago.  This  means  a  drastic  decrease 

in  development  work. 

The  mining  companies  have  finally  agreed 

to  recognize  the  Transvaal  Miners'  Associa- 
tion, and  henceforth  the  mine  managers  will 

meet  the  officials  of  the  Association  when  dis- 

putes arise  between  the  management  and  its 

white  employees.  This  is  a  formal  bow  to 

the  inevitable. 

The  experience  of  the  Crown  Mines  exem- 
plifies the  acuteness  of  the  labour  shrinkage. 

In  March  the  number  of  natives  employed  by 

this  company  was  13,311,  while  at  the  end  of 

October  the  supply  had  been  reduced  to  8416, 

equal  to  a  loss  of  over  36%.  The  effect  is  in- 
dicated by  a  diminution  in  the  nominal  profit, 

from  ;^128,193  to  ;^113,306. 

Another  example  of  a  change  of  fortune  is 

the  Brakpan,  which  in  October  of  last  year 

recorded  a  profit  of  ̂ 41,375,  and  in  October 

of  this  year  only  ̂ 16,833.  The  strike,  a 

shortage  of  labour,  and  the  caving  of  the 

hanging  wall  in  some  of  the  principal  stopes 

is  reason  enough  for  this  distressful  contrast. 

A  lower  grade  of  ore  in  the  development  work- 

ings is  another  unfavourable  factor. 

The  finding  of  a  patch  of  banket  carrying 15 
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visible  gold  in  the  Geduld  is  interesting.  The 

depth  was  1500  feet  vertical.  On  examination, 

even  by  the  unaided  eye,  it  is  easy  to  detect 

particles  of  carbon  amid  the  gold.  Scientific 

investigation  is  promised. 

At  the  meeting  of  shareholders  of  the  Mes- 

sina company,  Mr.  A.  M.  Grenfell,  the  chair- 
man, referred  with  justifiable  pride  to  the  fact 

that  their  copper  mine  was  now  yielding  a  pro- 
fit, and  that  the  estimated  dividends  to  be 

earned  from  the  ore  reserve  were  five  times 

the  capitalization  of  the  company.  The  cost 

of  development  has  been  largely  met  from  the 

sale  of  ore.  A  new  concentration  plant,  with 

a  capacity  of  10,000  tons  per  month,  is  near- 

ing  completion,  two  reverberatory  furnaces 

are  already  at  work,  and  railway  communica- 
tion with  Pretoria  and  Cape  Town  will  be 

available  by  the  end  of  the  year.  The  share- 
holders are  to  be  congratulated  on  having  an 

efficient  mine-manager  in  Mr.  Allan  Woodburn 

and  a  well  seasoned  metallurgist  in  Mr.  T.  D. 

Nicholls.  The  paper  by  Mr.  Woodburn  on 

the  Messina  mine,  an  abstract  of  which  is 

given  in  our  Precis  of  Technology  this  month, 

is  of  timely  interest. 

We  note  that  the  third  annual  mining  exhi- 

bition under  the  auspices  of  the  Chemical, 

Metallurgical  and  Mining  Society  of  South 

Africa  will  be  held  at  Johannesburg  during 

April  of  next  year  and  will  remain  open  for 
two  weeks. 

The  decrease  in  the  Consolidated  Gold 

Fields  dividend  is  not  surprising.  Its  Rand 

holdings  are  on  the  down  grade  and  market 

conditions  havebeen  all  against  this  company's 
usual  share  speculations.  The  writing-off  of 

^1,400,000  owing  to  depreciation  on  so-called 
investments  indicates  how  the  speculative  tide 

has  ebbed  during  the  past  year.  In  1910  the 

shares  of  this  financial  corporation  were  quoted 

at  £1 ;  on  the  declaration  of  the  diminished 

dividend  they  fell  below  £l.  The  Gold  Fields 

has  lost  tremendously  in  character  since  the 

days  when  it  served  as  an  outlet  for  the  con- 

tinental energies  of  Cecil  Rhodes  and  Charles 
Rudd. 

Rhodesia. — The  output  of  gold  in  Sep- 

tember was  59,535  ounces,  worth  ;^250,430. 

This  is  within  20  oz.  of  the  August  yield.  So 

far  this  year  the  total  output  is  ;^2, 162,478,  as 

against  ̂ 2,032,678  in  the  correspondingperiod 

of  last  year.  The  number  of  producers  in- 
creased to  200  in  September.  Among  the 

more  important  mines  no  marked  changes  are 
recorded. 

The  Selukwe  Columbia  mine  is  worked  out, 

the  final  clean-up  being  due  in  December. 

Meanwhile,  some  new  property,  covering  the 

Wonderland,  Chimborazo,  and  Danga  blocks, 

is  being  prospected,  with  encouraging  results. 

The  latest  quarterly  report  from  the  Lonely 

Reef  mine  gives  an  estimated  reserve  of 

173,000  tons,  averaging  18"15dwt.  per  ton. 
This  compares  with  184,000  tons,  averaging 

20"05  dwt.  at  the  end  of  the  previous  quarter. 
The  decline  in  tonnage  and  grade  is  due  to 

disappointing  development  between  the  9th 

and  10th  levels.  On  the  8th  level  the  ore- 

body  is  904  feet  long,  on  the  9th  it  is  680  ft., 

and  on  the  10th  it  has  proved  profitable  for 

only  160  ft.  as  yet.  In  our  issue  of  June  1912 

we  criticized  the  flamboyant  statement  of  the 

chairman,  Mr.  C.  F.  Rowsell,  that  the  mine 

had  increased  in  richness  with  depth  and  that 

it  had  done  so  "quite  regularly."  That  was 
not  a  scientific  statement,  either  then  or  at 

any  time  since.  We  analysed  the  official 

figures  and  proved  that  the  idea  of  progres- 

sive enrichment  was  illusive,  and  we  suggest- 

ed that  the  Lonely  Reef  at  30  shillings  per 

share  might  be  a  reasonable  speculation,  but 

not  an  investment.  At  that  time  the  shares 

stood  at  Clk  ;  now  they  are  2\. 

The  cutting  of  two  seams  of  coal  in  a  bore- 

hole sunk  on  the  Luano  area  may  prove  im- 

portant to  the  Tanganyika  Concessions,  by 

decreasing  the  cost  of  coke  delivered  to  the 

copper  smelter  at  Katanga. 

The  departure  of  Sir  Starr  Jameson   and 
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Mr.  Wilson  Fox  to  Rhodesia  in  connection 

with  the  land  settlement  and  ranching  scheme, 

about  to  be  started  by  the  Chartered  Company, 

is  a  notable  event.  While  such  a  development 

would  assist  the  mining  industry,  we  prefer 

to  regard  it  from  a  wider  point  of  view  as  a 

realization  of  political  responsibility  and  an 

expression  of  loyalty  to  the  ideas  of  the  great 
founder  of  Rhodesia. 

West  Africa.  —  An  increase  of  ;^6300 

is  recorded  in  the  value  of  the  gold  output  for 

September.  The  total  production  for  9  months 

was  ;^1,237,381,  as  against  ;^1,072.683  in  the 

corresponding  period  of  last  year.  Among  in- 
dividual outputs  that  of  the  Abbontiakoon 

continues  to  increase  slowly,  the  Taquah  ex- 

hibits a  good  gain,  and  the  Bibiani  a  sudden 
decrease. 

The  Taquah  makes  an  improved  showing 

despite  the  troubles  with  the  power-plant, 
which  has  been  serviceable  for  about  half  the 

year  only.  Nevertheless,  the  working  cost  has 

been  reduced  4s.  per  ton,  to  36s.  6d.  Capital 

expenditure  and  loan  account  exhibit  encour- 

aging diminutions.  The  most  notable  im- 

provement, however,  is  the  greater  average 

stoping-width,  which  has  increased  from  69  to 

78  inches  without  appreciable  diminution  in 

grade.  The  lowest,  or  No.  12,  level  yields 

pleasing  evidence  of  continuity,  the  report 

giving  a  width  of  81  inches  assaying  65s.  6d. 

per  ton. 
An  interesting  feature  of  the  Nigerian  Tin 

Corporation's  latest  report  is  the  statement 
that  two  promising  lodes  have  been  found  and 

are  being  tested.  Both  lodes  are  narrow,  from 

12  to  24  inches,  but  they  are  said  to  be  'going 
down.'  We  hope  that  the  Jemaa  episode  will 

warn  the  engineers  to  be  careful  in  their  state- 

ments, as,  so  far,  they  have  been.  These  dis- 
coveries and  the  finding  of  additional  alluvial 

deposits  will  encourage  the  development  of  the 
Ninkada  area. 

Mr.  J.  J.  Hunter,  manager  of  the  Berrida, 

appears  to  have  been  making  an  active  tour 

of  inspection  among  the  neighbouring  pro- 

perties. His  recommendations  will,  we  be- 

lieve, prove  salutary.  Among  the  mines  in- 
spected by  him  are  the  Juga,  Gow,  South 

Bukeru,  Minna,  and  Naraguta  Extended.  We 

hear  good  news  concerning  the  Naraguta, 

Naraguta  Extended,  Bisichi,  Rayfield,  and 

Kaduna.  Except  the  last,  these  enterprises, 

like  other  Nigerian  companies,  are  over-capi- 

talized and  are  labouring  under  a  heavy  bur- 

den. An  uncertain  supply  of  water  renders 

operations  precarious,  the  ground  is  patchy, 

and  reliable  estimates  are  almost  impossible. 

The  sensational  rise  in  Damo  shares  re- 

mains unexplained.  At  the  meeting  an  un- 

pretentious account  of  his  prospecting  work 

in  the  Badififi  district  was  given  by  the  com- 

pany's engineer,  Mr.  F.  R.  McMahon,  but  it 
disclosed  nothing  remarkable.  Apparently 

the  *'  negotiations  with  a  powerful  group"  led 
sundry  persons  to  anticipate  a  rigging  of  the 

share-market. 

Australasia. — Good  developments  are 

reported  both  from  the  South  mine  and  the 

South  Blocks  at  Broken  Hill.  In  the  British 

and  the  Block  10  mines  there  have  been  dis- 

closures of  ore  more  interesting  than  com- 

mercial, as  yet.  They  afford  indications,  how- 
ever, that  are  favourable  to  the  prospective 

value  of  the  western  ground.  The  Sulphide 

Corporation  has  struck  the  lode  on  the  1300-ft. 
level,  a  fact  at  least  as  important  to  the  South 
company. 

On  October  18  the  manager  of  the  North 

Broken  Hill  announced  the  cutting  of  the  lode 

on  the  1400-ft.  level.  Later  boring  proves 

that  the  ore  averages  15%  zinc,  17i%  lead, 

and  10  oz.  silver  for  a  width  of  1 12  feet.  This 

compares  with  13'4%  zinc,  16%  lead,  and  7  oz. 
silver  on  the  level  above,  and  with  an  average 

of  13'3%  zinc,  15"8%  lead,  and  7"2  oz.  silver 
actually  extracted  in  the  mill  during  the  last 

7  months.  This  drill  sample  assays  about  the 

same  as  the  corresponding  section  of  the  lode 

on  the   1250-ft.   level,  which,   at  that  point, 



318 THE    MINING    MAGAZINE 

was  above  the  average  of  the  mine.  The 

width  given  by  the  drill-core  is  greater  than 

the  normal,  and  indicates  an  enlargement  of 

the  orebody. 

Some  excellent  assays  have  come  from  the 

Associated  Northern  company's  mine  at  Oro 
Banda — the  Victorious.  On  the  5th  level 

about  180  feet  of  3  oz.  ore  has  been  proved; 

this  comes  in  two  lengths  of  100  and  80  feet, 

respectively,  separated  by  80  feet  of  unprofit- 
able lode.  On  the  6th  level  the  hanging  wall 

where  first  intersected  showed  free  gold. 

Evidently  the  distribution  of  rich  ore  is  so 

erratic  as  to  render  any  estimate  dangerous. 

The  resignation  of  Mr.  H.  C.  Bellinger  has 

been  received  by  the  board  of  the  Great  Cobar. 

A  complete  reorganization  of  that  company's 
affairs  is  imperative. 

The  Mount  Elliott  company  is  negotiating 

for  the  Old  Cloncurry  Freehold,  a  property 

with  surface  prospects.  This  explains  the 

support  from  Paris. 

The  Great  Fitzroy  returns  indicate  that  by 

oil  flotation  the  extraction  of  copper  is  87% 

and  of  gold  72%.  We  understand  that  the 

briquetting  of  the  concentrate  has  proved 

much  cheaper  than  sintering,  but  it  remains  to 

be  shown  how  the  briquettes  behave. 

At  the  instance  of  Mr.  Thomas  Mills  a 

committee  of  investigation  has  been  appointed 

to  consider  a  proposal  to  sink  a  shaft  to  4000 

feet  at  Charters  Towers,  Queensland.  Mr. 

Mills  has  long  been  honourably  connected 

with  local  development.  The  committee  in- 

cludes the  warden,  Mr.  J.  G.  Linedale,  the 

Government  geologist,  Mr.  W.  H.  Rands,  and 

the  chief  Inspector  of  Mines,  Mr.  C.  F.  V. 

Jackson.  A  later  cablegram  states  that  the 

decision  of  the  Government  is  adverse. 

The  rise  in  Waihi  shares  from  37s.  on  June  1 

to  about  57s.  on  November  1  does  not  appear 

to  us  to  be  justified.  The  prospects  of  the 

company  may  be  "  improving,"  in  that  some 
low-grade  ore  has  been  found,  but  the  extent 

of  it  IS  (juite  insufficient  to  warrant  an  advance 

of  ̂ 500,000  in  the  valuation  of  the  mine. 

Owing  to  a  coal  strike  in  New  Zealand,  the 

supply  of  coal  is  inadequate  for  the  pumping 

plant.  Hence,  on  November  4  it  was  an- 
nounced that  the  C  pump  would  be  stopped, 

causing  all  work  on  the  No.  11  level  to  cease. 

India. — The  Jibutil  Gold  Mines  of  Anan- 
tapur  has  arrived  at  the  milling  stage  and  the 

first  clean-up  will  be  made  at  the  end  of  this 

month.  The  ore  reserve  is  estimated  at  44,000 

tons  and  at  several  points  the  prospects  are 

extremely  promising.  It  having  been  decided 

to  commence  development  on  a  large  scale, 

the  necessary  funds,  ;^25,000,  are  being  raised 

by  re-construction  of  the  company.  A  year 

ago  a  similar  amount  was  raised,  by  the  issue 

of  preference  shares,  for  the  purchase  of  the 

metallurgical  plant.  The  property  was  origin- 
ally developed  by  the  Nundydroog  company, 

which  subsequently  floated  it  as  a  sudsidiary 
in  the  summer  of  1911. 

Canada. — From  Dawson  we  learn  that  the 

discovery  claims  on  the  Chisana  have  been 

bonded  by  Hamshaw  and  others  for  $410,000. 

Hundreds  are  preparing  to  'mush'  thither 
with  the  first  frost.  Fully  10,000  men  are 

expected  to  be  at  Chisana  by  the  spring.  The 

digging  is  shallow.  In  the  Klondyke  valley 

the  big  (I64  cu.  ft.  bucket)  dredges  designed 

by  J.  W.  Boyle  are  working  well,  averaging 

14,000  cubic  feet  daily. 

Reuter  contributes  a  paragraph  to  the  daily 

press  announcing  a  copious  flow  of  oil  from 

2000  feet  deep  in  a  well  bored  in  a  locality  60 

miles  south  of  Calgary,  but  this  may  be  only 

the  precursor  of  a  flamboyant  prospectus,  so 

we  await  further  confirmation. 

United  States. — The  Camp  Bird  report 

shows  a  marked  decline  in  profit.  It  was 

known  that  the  old  mine  in  Colorado  was  on 

its  last  legs,  but  it  was  anticipated  that  the 

Santa  Gertrudis  would  more  than  compensate. 

It  has  proved  otherwise.  The  total  profit  for 

the  year  is  ̂ 231,130  as  against  the  ̂ 412,000 

indicated  in  the  chairman's  speech  last  year. 
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As  against  1912  the  profit  this  year  is^l50,000 

less.  This  is  due,  as  we  stated  several  months 

ago,  to  the  disappointing  development  of  the 

Santa  Gertrudis  in  depth.  The  estimates  of 

ore  always  did  take  a  good  deal  for  granted. 

The  Pato  dredge — for  the  Oroville  Dredg- 

ing company — continues  to  do  well.  Recent 
returns  have  averaged  from  80  to  90  cents  per 

cubic  yard,  but  the  capacity  of  the  dredge  is 

low,  namely,  only  23,000  cu.  yd.  per  week, 

Mr.  W.  A.  Prichard  is  on  his  way  from  San 

Francisco  to  examine  the  outlying  areas  be- 

the  San  Dionisio,  Edwin  Wilson  and  George 

Wilson,  underground  managers,  Frederick 

Drewitt,  engineer,  and  John  Gilbert,  foreman. 
We  refer  to  the  matter  elsewhere.  Mr.  R.  E. 

Palmer,  the  chief  engineer,  has  resigned  after 

12  years  of  efficient  and  faithful  service. 

Mexico.  —  Political  demoralization  has 

been  followed  by  the  disorganization  of  mone- 
tary exchange.  The  gold  dollar  has  gone  up 

to  2"85  in  pesos.  Foreign  trade  is  paralysed. 
Import  duties  have  been  raised  50%,  causing 

a  drastic  decrease  in  business.     The  fall  in 

A   PAHT  OF    THE   BIO   TINTO   MINE. 

longing  to  the  company,  with  a  view  to  re- 

porting on  the  best  manner  of  exploiting  them. 

We  refer  to  the  Natomas  Consolidated  else- 

where. This  company  is  about  to  be  re-organ- 

ized with  a  view  to  raising  the  necessary  addi- 

tional working  capital.  For  that  purpose,  it 

will  be  registered  in  England  under  an 
amended  name. 

Spain. — Strikes  have  interfered  with  oper- 

ations at  Rio  Tinto  since  the  early  part  of 

September.  On  November  1  the  strikers  set 

fire  to  the  Alicia  shaft  of  the  San  Dionisio 

mine,  which  collapsed,  and  an  effort  to  save 

the  shaft  ended  in  the  death  of  five  English- 

men and  two  Spaniards.  They  were  over- 

come by  the  fumes.  The  victims  include 

Robert  Sach,  underground  superintendent  of 

sterling  value  has  led  to  the  melting  of  silver 

coins  for  the  purpose  of  exporting  the  result- 

ing bullion,  and  the  Mexican  Government  has 

had  to  issue  a  decree  penalizing  such  tamper- 

ing with  its  depreciated  currency.  It  has  been 

reported  that  Huerta  intends  to  impose  a  tax 

of  15%  on  deposits;  the  banks  are  nervous; 

business  houses  do  not  know  where  they  stand. 

In  short,  the  political  chaos  has  finally  resulted 

in  commercial  paralysis.  Conditions  are  so 

bad  that  they  cannot  last. 
We  hear  that  Mr.  Andre  Griffiths  has  had 

to  meet  considerable  opposition  in  his  effort 

to  reorganize  the  work  at  the  Dos  Estrellas, 

at  El  Oro.  The  local  press  has  been  used  by 

friends  of  the  previous  management  to  under- 

mine his  prestige  and  hamper  his  reforms.  An 



320 THE    MINING    MAGAZINE 

effort  to  cut  expenses  led  to  Government  in- 

tervention, resulting  in  a  satisfactory  agree- 
ment. 

The  statements  made  at  the  Mexico  of  El 

Oro  meeting  are  satisfactory.  While  the  ex- 

haustion of  the  upper  levels  is  acknowledged, 

the  developments  in  depth  are  said  to  be  highly 

encouraging.  The  manager  reports  finding 

ore  on  the  9th  level  at  a  point  600  feet  farther 

north  than  was  the  case  on  the  levels  overhead- 

He  has  cut  what  looks  to  be  a  continuation 

of  this  ore  on  the  10th  and  Ilth  levels.  We 

congratulate  Mr.  Fergus  Allan,  the  manager, 

and  Mr.  Andre  P.  Griffiths,  the  consulting  en- 

gineer, on  these  encouraging  developments. 

Unless  work  is  interrupted  the  cross-cut  at 

the  2000-ft.  level  of  the  Nueva  Luz,  at  Guana- 

juato, will  shortly  cut  the  Veta  Madre,  only  a 

few  metres  remaining  to  be  driven.  The  tem- 

perature at  the  face  is  114°  F.,  but  by  blowing 
1800  cu.  ft.  of  air  per  minute  the  air  is  cooled 

to  101^. 
A  telegram  from  the  El  Tigre  states  that  a 

cross-cut  on  the  second  level  has  cut  a  new 

vein,  150  feet  east  of  the  Tigre  lode,  and  that 

this  vein  where  intersected  is  20  inches  wide, 

assaying  295  oz.  silver  and  6  dwt.  gold  per  ton. 

A  cros^-cut  from  the  third  level  has  been 

started,  to  test  the  persistence  of  this  orebody. 

Russia. — The  success  of  the  Tanalyk  de- 

benture issue  is  a  compliment  to  those  in  con- 

trol, as  well  as  to  the  property.  In  order  to 

provide  funds  for  further  equipment  and  de- 

velopment, the  company  offered  £^200,000  6% 

debentures  convertible  into  shares  at  the  rate 

of  33  shares  per  ̂ 100  debenture. 

Further  good  drill-cores  are  reported  from 

the  Kyshtim.  No.  11  bore  cut  ore  fully  up 

to  grade  at  741  ft.  vertical. 

Oil. — A  fire  has  devastated  the  petroleum 

district  of  Moreni,  in  Rumania.  The  confla- 

gration was  finally  extinguished  by  the  use  of 

sacks  filled  with  sand.  A  well  cauglit  alight, 

through  an  explosion,  and  the  fire  spread  to 

the  neighbouring  wells,  until  25  were  involved. 

and  the  whole  valley  become  a  sea  of  flame. 

Of  the  wells  destroyed,  10  belong  to  the 

Romano- Americana,  7  to  the  Astra- Romano, 

and  2  to  the  Colombia  company.  The  pro- 
duction of  the  Moreni  district  represents  60% 

of  the  entire  Rumanian  output. 

According  to  New  York  advices,  the  Royal 

Dutch-Shell  group  is  about  to  acquire  the 

Mays  Consolidated  oil  properties.  The  price 

is  $1,050,000  in  cash,  and  the  purchase  is 

being  made  through  a  subsidiary, the  American 

Gasoline  Co.  The  Mays  Consolidated  owns 

480  acres  in  the  North  Midway  oilfield,  in 

Kern  county,  California. 

The  General  Petroleum  Company  of  Cali- 

fornia is  to  be  turned  into  an  English  corpor- 

ation as  a  preliminary  to  the  raising  of  further 

workingcapital  under  the  leadershipof  Messrs. 

Andrew  Weir,  Arthur  M.  Grenfell,  and  H.  C. 

Hoover. 

Various. — It  is  proposed  to  reconstruct 

the  Oroya  Leonesa  owing  to  the  demoraliza- 

tion of  that  company's  finances  caused  by  the 
unproductive  character  of  the  operations  dur- 

ing the  past  two  years.  This  unhappy  result 

is  due  to  revolutionary  disturbances  in  Nicar- 

agua, rendering  it  impossible  to  obtain  an 

adequate  supply  of  labour.  The  treatment 

plant  has  been  completed,  but  it  cannot  be 

worked  for  lack  of  men.  The  company's  work- 
ing capital  having  been  exhausted,  as  well  as 

the  temporary  loans,  it  becomes  necessary  to 

go  into  voluntary  liquidation.  A  new  issue 

of  shares  and  debentures  will  be  underwritten 

by  the  Lake  View  &  Oroya  Exploration  com- 

pany. It  is  stated  that  arrangements  have 

been  made  for  the  provision  of  the  necessary 

workmen. 

A  7- ft.  open-connected  dredge  has  been 

ordered  from  Eraser  &  Chalmers  by  the  Ka- 

munting  Tin  Dredging  company  in  the  Malay 

States.  The  design  has  been  prepared  by 

Mr.  M.T.  Nelmes  Bluck,  consulting  engineer 

to  the  dredging  company.  Delivery  is  to  be 
made  in  7  months. 



EDITORIAL 

WHY  is  the  president  of  the  Institution 
elected  six  months  before    his  induc- 

tion into  office  ? 

UNDER  'Discussion  '  we  publish  a  letter 
from  Sir  Thomas  Holland  on  the  ques- 

tion of  the  Imperial  College  and  London  Uni- 

versity. His  qualifications  for  expressing 

opinions  on  educational  affairs  are  happily 

associated  with  keen  wit  in  the  expressing  of 

them. 

SUNDRYcriticismsof  the  Esperanza  man- 

agement have  appeared  of  late.  Many 

of  them  have  emanated  from  Mr.  J.  D.  Helm. 

In  this  issue  he  makes  his  attack,  to  which  a 

reply  is  made  by  Mr.  H.  A.  Titcomb,  the 

company's  consulting  engineer.  Enough  has 
been  said. 

OUR  good  friend,  Mr.  Ralph  Stokes,  en- 

riches this  issue  with  interesting  com- 

ment on  the  future  of  the  Rand,  a  subject 

brought  into  the  foreground  by  Mr.  G.  A. 

Troye's  article,  appearing  in  our  July  issue. 
Such  comment  is  the  highest  compliment  to 

an  author,  and  we  hope  that  our  readers  will 

appreciate  the  fact.  We  have  no  great  liking 

for  pontifical  utterances  that  exhaust  a  subject 

and  squelch  further  consideration  of  it.  On 

the  contrary,  we  believe  in  the  shaping  of 

opinion  through  the  interplay  of  ideas  as  ex- 

pressed in  writing  or  speech. 

ACCORDINGtothe  latestavailabledata, 

the  area  of  the  City  of  London  is  673 

acres  or  a  little  over  one  square  mile.  The 

administrative  county  of  London  covers  117 

square  miles,  and  possesses  4,521,685  inhab- 

itants. Greater  London,  which  includes  the 

City  and  the  Metropolitan  Police  district,  and 

is  defined  as  containing  every  parish  the  whole 
of  which  is  within  15  miles  from  Charing  Cross 

or  any  portion  of  which  is  within  12  miles,  has 
an  area  of  693  square  miles  and  a  population 

of  7,251,358,  as  ascertained  by  the  last  census. 
But  in  addition,  many  Londoners  live  outside 

this  radius,  at  such  places  as  Watford,  West- 
clifF,  and  Woking. 

IN  THESE  DAYS  of  cheap  hero-worship 
it  is  inevitable  that  real  heroism  should 

be  overlooked  by  the  readers  of  a  sensational 

press.  We  desire  to  record  an  incident  of  the 
Senghenydd  disaster.  A  few  hours  after  the 
explosion  in  this  Welsh  coal  mine,  it  was  known 
that  all  those  who  went  underground  to  rescue 
or  search  for  the  400  entombed  miners  would 

do  so  at  the  risk  of  their  lives.  However,  the 
committee  of  seven  men  who  had  the  rescue 

work  in  hand  decided  to  lead  a  forlorn  hope. 
So  desperate  were  their  chances — says  The 
Times — that  these  seven  men  went  to  separate 
parts  of  the  room  and  wrote  farewell  letters. 
Three  made  their  wills.  Then  they  went  to 
work.  They  succeeded  in  bringing  18  men 
to  the  surface.  That  is  worth  more  than 
bushels  of  Arctic  histrionics. 

THE  CASE  of  Ashmore  v.  Nigerian  Allu- 
vials  brings  to  the  surface  an  experience 

not  uncommon  to  mining  practitioners.  The 

plaintiff,  Mr.  G.  Percy  Ashmore,  A.R.S.M., 

was  retained  to  make  an  inspection  in  Nigeria, 

and,  after  waiting  from  June  to  December,  was 

informed  that  his  report  would  not  be  needed, 

as  the  company  had  misfired.  The  two  direc- 

tors who  engaged  him  thereupon  disclaimed 

financial  responsibility.  Mr.  Ashmore  brought 

suit,  and  the  case  was  settled  after  one  day's 
hearing  in  court.  In  making  engagements  it 

is  well  for  engineers  to  have  a  definite  agree- 
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ment  with  directors  as  individuals  whenever 

there  is  reasonable  doubt  as  to  the  status  of 

the  company  involved.  Men  as  directors  will 

often  do  what  they  would  be  ashamed  to  do 

as  gentlemen. 

read,  and,  by  that  much,  discounts  the  value 

of  the  advertising,  which  is  usually  seen  in 

consequence  of  the  readableness  of  the  paper 

or  magazine. 

REUTER'S  Agency  has  got  into  trouble 
by  issuing  a  circular  from  its  Financial 

Publicity  Department,  a  branch  of  Reuter's 

Telegraph   Company,   implying  that   it  pos- 

sesses special  facilities  for  securing  the  inser- 

tion  in   newspapers  of  editorial   paragraphs 

concerning  companies  applying  to  the  public 

for  capital.    This  was  resented  by  the  News- 

paper Proprietors'  Association,  which  threat- 
ened   to    refuse   all   advertisements    coming 

through    Reuter's  Agency.     Whereupon  the 
offending  circular  was  withdrawn.   Not  many 

days   ago   we  saw  a  lengthy   paragraph   on 

Malay  mining  in  several  newspapers  ;  in  some 

cases,  but  not  all,  it  was  credited  to  Reuter's; 
in  all  cases,  however,  it  was  a  puff  preliminary 

to  the  issue  of  the  Ipoh  prospectus.     It  was 

an  advertisement  masquerading  as  news.    We 

are  in  entire  accord  with  the  Newspaper  Pro- 

prietors, but  we  venture  to  suggest  that  they 

should  address  a  circular  to  themselves,  warn- 

ing themselves  not  to  do  what  they  resent 

Reuter's  suggesting  that  they  should  do.    The 
newspapers  of  London  insert  the  reports  of 

company    meetings   in   their    reading    pages, 

when,  of  course,  such  matter  should  appear  in 

the  advertising    pages,  because   payment    is 

made   for   the    publication.     Again,    reading 

notices,   puffing  or  commenting  amiably  on 

things  advertised,  are  accepted  from  adver- 
tisers and   inserted  in  the  news  columns  or 

amid  editorial  comment,  from  which  they  are 

indistinguishable  to  the  ordmary  reader.  Even 

the  best  newspapers  give  this  sop  to  adver- 

tisers and  by  doing  so  not  only  diminish  the 

trustworthiness  of  their  reading   matter   but 

lessen  the  value  of  their  paper  as  an  adver- 

tising medium,  for  anything  that  lessens  the 

reader's  confidence  will  diminish  his  desire  to 

APROPOS  of  the  Reuter  affair,  The 

J~^^  Times  has  set  a  good  example  in  re- 
fusing to  accept  news  supplied  by  advertising 

agencies  or  advertisements  coming  through 

news  agencies.  Each  agency  is  to  be  re- 

garded as  fulfilling  one  function  only.  The 

next  thing  is  for  The  Times  to  set  a  further 

good  example  by  keeping  its  advertising  pages 

for  advertisements  only  and  its  reading  pages 

for  matter  originating  in  its  own  office.  If 

reading  notices,  that  is,  puffs  supplied  by  ad- 
vertisers, and  accounts  of  public  meetings, 

for  which  space  in  The  Times  is  obtained  at 

specified  rates,  are  relegated  to  the  advertis- 

ing pages,  where  they  belong,  then  journalism 

in  London  will  be  freed  from  a  most  insi- 

dious form  of  corruption. 

PUBLIC  SUPPORT  is  being  given  to 

the  influential  British  committee  organ- 

ized to  urge  upon  our  Government  the  im- 

portance of  an  official  participation  in  the 
Panama  Exhibition  at  San  Francisco  in  1913. 

Early  in  August  it  was  announced  by  Sir 

Edward  Grey  that  the  Government  did  not 

feel  justified  in  making  a  grant  of  ;^250,00O 

for  the  purpose  of  an  adequate  national  repre- 
sentation of  exhibits.  Since  then  it  has  been 

ascertained  that  a  smaller  amount  would  suf- 

fice, and  that  the  interest  of  British  manu- 
facturers was  much  greater  than  was  supposed. 

We  hope  this  committee  will  be  successful. 

It  would  be  a  great  pity  for  Britain  not  to 

participate  cordially  in  the  Exhibition.  The 

time,  the  place,  and  the  occasion  unite  in  ren- 

dering friendly  co-operation  both  desirable  and 

appropriate.  The  century  of  peace,  the  lower- 
ing of  the  tariff  wall,  and  the  opening  of  the 

great  water-way  across  the  Isthmus  constitute 

a  triple  call  to  the  get-together  spirit  of  the 
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two  peoples  whom  the  Atlantic  joins  and  whom 

the  Panama  Canal  will  unite  in  further  com- 

munity of  endeavour.  If  commercial  reasons 

are  wanted,  we  can  refer  to  the  annual  im- 

portation of  ̂ 12,000,000  worth  of  British 

goods  to  the  Pacific  coast  and  the  certainty 

that  this  trade  will  be  increased  by  the  facili- 

ties of  direct  water  transport.  The  reduction 

in  the  tariff  toll  and  the  friendly  adjustment 

of  the  Panama  tolls  are  further  factors  tend- 

ing to  reciprocal  good-will.  Sentiment  and 

business  unite  in  protesting  against  official 

abstention  on  the  part  of  our  Government  in 

an  affair  of  such  mutual  international  im- 

portance. 

item  in  the  conduct  of  operations.  The  "  ad- 

mittedly drastic  principle"  is  the  only  one  that 
a  sane  business  man  ought  to  apply,  and  it  is 

one  that  the  Chamber  of  Mines  should  recog- 

nize without  further  delay,  if  its  statistics  are 

not  to  prove  the  accuracy  of  Disraeli's  dictum 
that  there  are  three  kinds  of  untruth  :  lies, 

damned  lies,  and  statistics. 

THE  JOHANNESBURG  correspondent 

of  the  Financial  Times  commented  re- 

cently on  the  forecast  of  the  Rand's  future,  by 
Mr.  G.  A.  Troye,  published  in  our  July  issue. 

It  is  true  he  failed  to  refer  to  this  periodical, 

but  that,  we  are  sure,  was  only  an  oversight, 

not  a  studied  discourtesy.  He  made  note  of 

other  forecasts,  by  Messrs.  H.C.Hull,  Thomas 

H.  Leggett,  and  Frederick  H.  Hatch,  but  as 

all  of  these  were  made  before  recent  events 

had  cast  their  lengthening  shadows,  it  is  not 

necessary  to  criticize  them.  Incidentally  he 

referred  to  the  estimate  of  a  committee  of  engi- 

neers made  on  the  occasion  of  Mr.  Joseph 

Chamberlain's  visit  to  the  Rand,  ten  years  ago, 
and  he  mentions  a  calculation  of  average  work- 

ing cost  based  upon  "  the  admittedly  drastic 
principle  of  deducting  dividends  from  produc- 

tion." On  this  "  drastic  principle  "  the  total 
cost  was  23s.  Id.  in  1906,  and  22s.  lid.  last 

year,  as  against  the  nominal,  and  quite  ficti- 

tious, figures  of  22s.  2d.  and  18s.  8d.,  respec- 

tively, given  in  the  reports  of  the  Chamber  of 

Mines.  It  will  be  seen  that  the  divergence 

between  the  nominal  working  cost  and  the  real 

ultimate  cost  is  greater  as  the  mines  become 

older,  this  being  due  to  the  larger  proportion 

of  expenditure  not  immediately  connected  with 

the  mine  and  mill,  but  equally  an  essential 

RETURNS  from  the  Prestea  now  give  a 
yield  of  33s.  per  ton  as  against  the  re- 

calculated estimate  of  44'4s.  per  ton.   It  might 
be  well,  as  we  shall  see,  to  avoid  meticulous 

precision  and  call  it  44s.    As  the  former  esti- 

mated assay-value  of  the  reserve  was  41s.  6d., 

it  seems  supererogatory  to  furnish  a  re-calcu- 

lation that  only  magnifies  the  discrepancy  be- 

tween estimation  and  realization.  The  annual 

report  says  that  "  the  ore  extracted  during  the 
year  has  come  from  the  higher  grade  portions 

of  the  ore  reserve."     Then  it  was  richer  than 
44s.,  but  the  yield  during  the  year  averaged 

only  34s.   6d.,  and  the  residue  6s.  per  ton, 

therefore,  the  contents  represented  40s.  6d. 

only.   In  other  words,  the  statements  are  con- 

tradictory.    The  recent  high  residue,  higher 

than  6s.,  probably  as  much  as  9s.  per  ton,  is 

due  not  to  an  inherent  refractoriness  in  the  ore 

itself  but  to  the  graphitic  schist  that  breaks 

away  from  the  hanging  wall,  the  graphite  re- 

precipitating  the  gold  from  the  cyanide  solu- 

tions.    In  the  early  days  of  the  mine  the  re- 

sidue was  poorer  because  the  ore  was  cleaner. 

It  is  futile  to  break  graphitic  schist  in  the  mine 

and  then  worry  the  metallurgical  department 

to  overcome  the  difficulty.    In  the  annual  re- 

port it  is  stated  that  "  the  mill  returns  are  not 
in  accord  with  the  values  shown  on  the  assay- 

plan  owing  to  the  unavoidable  inclusion  of 

waste  rock  in  stoping  operations,  and  to  the 

treatment    of    low-grade    development    rock 

which  had  to  be  hoisted  with  the  ore."    As  to 
how  unavoidable  the  inclusion  of  waste  rock 

may  be  we  are  unable  to  say,  but  even  at  this 

distance  from  the  mine  it  is  obvious  that  it 
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would  be  better  to  use  the  low-grade  develop- 

ment rock  as  filling  than  send  it  to  the  mill  to 

degrade  the  ore  from  the  stopes  and  increase 

the  difficulty  of  extraction.  At  the  present 

time  the  tonnage  crushed  per  month  is  18,000, 

as  against  the  35,000  tons  promised  in  days  of 

greater  ease  and  less  responsibility.  Yet  Mr. 

Edmund  Davis,  the  chairman,  ventured  to 

take  part  in  the  criticism  of  Sir  George  Farrar, 

at  the  East  Rand  Proprietary  meeting  in  1911. 

Those  who  own  motor-cars  should  not  sprinkle 

tin-tacks  on  the  road. 

owned  by  estates  for  which  the  Rothschilds 

are  trustees,  the  number  of  shareholders  able 

to  assert  themselves  is  small,  and  the  control 

of  the  company's  affairs  is  in  the  hands  of  an 
egoist,  always  assertive  of  his  authority  and 

always  quick  to  stifle  information,  whether 
technical  or  financial. 

RIO    TINTO    is    in   a   bad    way.     The 

strikes  that  have   crippled   the  opera- 

tions of  this  great  mine  are  bad  enough,  but 

the  underlying  causes  are  worse.     We  publish 

a  deeply  interesting  letter  from  a  correspond- 

ent known  to  us  to  be  well  informed  and  trust- 

worthy.    Under  Mr.  C.  W.  Fielding's  direc- 
tion and  under  the  local  management  of  his 

representative,  Mr.  W.  J.  Browning,  the  Rio 

Tinto  has  suffered  continually  in  one  import- 

ant respect,   namely,   the   lack  of  that   very 

*  solidarity '   for    which    the    labour  agitators 
make  claim.      Loyalty  and  cooperation  are 

qualities  of  great   economic  value,  and   Mr. 

Fielding  has  been  unable  to  evoke  them.    The 

stay  of  members  of  the  staff  at  Rio  Tinto  is 

so  brief  as  to  be  proverbial.     Half  the  pro- 

fession seems  to  have  been  employed  there  at 

some  time  or  another.     A  dictatorial  control, 

a  tendency  to  interference  in  matters  of  detail, 

and  even  occasional  espionage  have  tended  to 

create  an  atmosphere  of  dissatisfaction  wholly 

uncongenial  to  such  good  feeling  as  is  neces- 

sary   to  large  engineering  operations.     The 

discontent  has  been  passed  on,  it  has  spread 

among  the  Spanish  employees,  until  the  entire 

personnel  at  Rio  Tinto  has  been  infected  with 

the  same  disloyal  spirit.     The  fact  has  been 

known  to  many  for  years,  but  it  has  been  sup- 

pressed.    Even  now  the  news  coming  from 

Huelva  is  meagre  m  theextreme,  and  censored. 

It  always  has  been  so.     The  shares  are  largely 

A  FEW  months  ago  the  winning  of  coal 
was  commenced  in  Kent  at  the  Snow- 

down  and  Tilmanstone  pits  between  Dover 

and  Sandwich,  the  event  marking  an  epoch  in 

the  industries  of  southeast  England.  The 

dreams  of  Godwin  Austen  and  the  geological 

prophesies  of  Professor  Boyd  Dawkins  have 

thus  been  realized.  For  the  material  success 

of  the  development,  the  chief  credit  is  due  to 

Mr.  Arthur  Burr,  who,  though  he  has  been 

blamed  for  carelessness  in  connection  with 

his  own  financial  position,  has  supplied  the 

energy  and  enthusiasm  so  indispensable  to 

mining  ventures.  The  main  obstacle  to  earlier 

success  has  been  the  immense  flow  of  water 

from  certain  beds  of  the  overlying  chalk.  It 

is  now  decided  to  amalgamate  several  com- 

panies that  were  originally  formed  for  the  de- 
velopment of  individual  tracts  of  mineral  land 

and  to  work  collieries  on  the  consolidated 

estate  by  a  single  company.  Mr.  Burr  retires 

from  active  control,  for  his  health  is  broken. 

The  new  board  consists  of  practical  men  in 

various  lines  of  business,  and  a  large  amount 

of  additional  working  capital  has  been  pro- 
mised in  London. 

THE  BRITISH  SOUTH  AFRIC
A 

company  has  issued  proposals  for  de- 

veloping the  agricultural  resources  of  Rho- 

desia, by  encouraging  immigration  and  settle- 
ment on  the  land.  Sir  Starr  Jameson  is  to 

visit  the  colony  and  explain  the  scheme.  It 
will  be  remembered  that  the  charter  of  the 

company  expires  next  year,  or  at  least  its 

terms  are  then  subject  to  revision  as  far  as 

they  relate  to  administrative  and  public  mat- 
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ters.  The  general  feeling  in  other  parts  of 

South  Africa  and  in  many  circles  in  this  coun- 

try is  that  the  occasion  should  be  taken  to  in- 

corporate Southern  Rhodesia  in  the  Union. 

Those  interested  in  Rhodesia  assert  that  the 

residents  would  object  to  such  a  proposal,  but 

until  their  views  are  ascertained  by  referendum 

we  prefer  to  bear  in  mind  the  experience  in 

connection  with  the  inclusion  of  Natal.  Per- 

haps the  promulgation  of  the  new  scheme  is 

intended  to  check  the  policy  of  absorption. 

At  any  rate  it  may  be  taken  that  the  directors 

are  now  inclined  to  admit  that  the  mineral  re- 

sources of  the  territory  are  not  sufficient  in 

themselves  to  serve  as  a  foundation  for  a 

thriving  and  prosperous  community.  Even 

now,  however,  their  agricultural  deals  are  on 

the  wholesale  scale  characteristic  of  the  orig- 

inal parcelling  of  the  country,  for  the  Liebig 

and  the  American  ranchman's  contracts  are 

not  such  as  would  bring  a  permanent  and  con- 

tented population.  We  hope  the  new  scheme 

will  be  more  for  the  benefit  of  what  is  called  in 

this  country  the  yeoman  farmer. 

M.I.M.M.  or  M.I.C.E. 

In  the  days  before  our  Institution  was  or- 

ganized it  was  natural  for  mining  engineers  to 

desire  membership  in  the  Institution  of  Civil 

Engineers,  and  even  now  it  is  conceivable  that 

members  of  the   Institution   of   Mining   and 

Metallurgy  may  like  to  maintain  a  friendly  in" 
timacy  with  the  older  society  ;  but  if  our  Insti 

tution  is  to  be  recognized  as  the  representative 

organization  of  mining  engineers  in  London, 

and  if  membership  is  to  be  deemed  a  sufficient 

prima  facie  evidence  of  fitness  for  the  work 

of  mining  engineering,  then  it  becomes  undesir- 
able for  an  M.I.M.M.  to  pose  as  an  M.I.C.E. 

We  note  that  the  president  elect.  Dr.  F.  H. 

Hatch,  is  described   in  the   public   press  as 

M.I.C.E.,  as  if  membership  in  that  institution 

involved  any  sort  of  qualification  for  the  presi- 

dency of  our  Institution.     Last  year  another 

president,  Mr.  Edward  Hooper,  when  presid- 

ing as  chairman  at  a  mining  company's  annual 
meeting,  was  described  as  an  M.I.C.E.,  and 
we  demurred  at  the  time  to  the  idea  that  a 

member  of  the  civil  engineering  society  had 

necessarily  any  special  aptitude  for  the  busi- 
ness of  mining  as  compared  with  a  properly 

accredited    member  —  especially   the    presi- 

dent— of  the  Institution  of  Mining  and  Metal- 

lurgy.     In    these   matters,    we    suggest,    the 

members  of   the   Institution,  and   more  par- 

ticularly the  members  of  its  Council,  ought  to 

be  consistent.    Time  was  when,  in  for  lack  of 

a  mining  engineering  society,  it  was  natural 

for  mining  practitioners  to  join  the  Institution 

of  Civil  Engineers,  which  society,  in  a  broad 

way,  undertook  to  gather  under  its  wings  the 

whole  of  the  engineering  profession.     For  that 

early  hospitality  we  are  not   ungrateful.     It 

was  a  poste  restante  in  the  advance  of  mining 

engineering  as  a  distinct  profession.     But  a 

man  does  not  reside  at  a  hotel  or  even  at  a 

friend's  house  when  he  has  a  home  of  his  own. 

We  ought  to  maintain  cordial  relations  with 

the  other  branches  of  engineering,  but  it  is 

high  time  to  maintain — even  to  assert,  it  may 

be,  on  occasion — the  identity  of  mining  engi- 

neering.    The  removal  of  the  offices  of  the 

Institution  into  its  freehold  quarters  will  be 

an  outward  and  visible  sign  of  the  consumma- 

tion of  that  purpose. 

Consulting  Engineers  as  Directors. 

At  the  Siberian  Proprietary  meeting  the 

question  was  asked  whether  it  was  desirable 

for  consulting  engineers  to  serve  concurrently 

on  the  board  of  the  mining  company  to  which 

they  are  attached  professionally.  The  point 

was  raised  in  connection  with  the  position  of 

the  chairman,  Mr.  Edward  Hooper,  whose 

firm  acts  as  consulting  engineer  to  the  Siberian 

Proprietary  Mines  and  to  its  subsidiary  com- 

panies. In  reply  to  criticism,  Mr.  Hooper 

refused  to  allow  that  any  impropriety  or  even 

inadvisability  existed  in  a  consulting  engineer 

serving  as  director.    We  endorse  this  view  of 
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the   matter,   which,  moreover,   is   worthy   of 

further  consideration.      Do  the   duties  of  a 

director   conflict   with   those  of  a  consulting 

engineer  ?     What  are  those  duties  ?    Until  we 

answer  the  second,  it  is  useless  to  reply  to  the 

first,  query.     The  function  of  the  director  is 

to  act  as  trustee  for  all  the  shareholders  ;  the 

function  of  the  consulting  engineer  is  to  act 

as  technical  advisor  to  the  director.    Anything 

that  conflicts  with  the  proper  performance  of 

the  duties  of  a  director  is  likely  to  conflict  with 

those  to  be  performed  by  the  consulting  engi- 
neer ;  on  the  other  hand,  it  is  quite  possible 

for  the  one  to  perform  the  duties  of  the  otheri 

if  qualified  to  do  so  by  previous  experience. 

One  thing  there  is  that  impairs  the  efficiency 

of  a  trustee,  and  that  is  speculation  in  the 

shares  of  his  trust :    and  by  the  same  token 

the  one  thing  that  most  quickly  detracts  from 

the  value  of  the  technical  advice  of  a  consult- 

ing engineer  is  speculation  on  his  part  in  the 

shares  of  the  company  whose  technical  opera- 
tions he  directs.     These  should  be  truisms, 

but  they  are  not  yet  regarded  as  such  in  the 

city  of  London.  To  some  they  will  seem  irri- 
tating heresies  and  to  others  they  will  sound 

like  counsels  of  perfection  quite  inapplicable 

to  a  workaday  world.     But  those  who  take 

such  views  will  find  that  the  logic  of  events  is 

an  argument  difficult  to  refute.    The  day  will 

come  when  such  truisms  will  be  deemed  irre- 

futable.    For  the  present  we  are  content  to 

agree  that,  under  given  conditions,  it  is  proper 

for  the  consulting  engineer  to  be  a  director; 

indeed,  we  believe  that  it  is  highly  desirable 

that  the  consulting  engineer  should  have  a  seat 

on  the  board,  not  to  be  called  to,  or  dismissed 

from,  the  council-table  at  the  whim  or  will  of 

the  chairman  or  some  other  director,  but  to 

attend  all  the  meetings  of  the  board  as  an  in- 

tegral part  of  the  executive  of  a  joint-stock 

company.  To  be  efficient,  however,  he  should 

not  be  a  large  shareholder  ;  indeed,  he  ought 

to  be  a  director  with  the  bare  share  qualifica- 

tion, if  any.     Most  certainly  he  should  at  no 

time  speculate,  that  is,  buy  and  sell  shares  at 

short  intervals,  nor  participate  in  any  way  in 

the  promotion  of  the  company  or  in  subse- 

quent brokerage  dealings.  Until  some  of  these 

fundamental  principles  are  honoured  by  ob- 

servance the  mining  profession  will  be  re- 

garded as  an  adventurous  and  nomadic  occu- 

pation connected  with  queer  doings  on  the 
Stock  Exchange. 

The  Mexican  Crisis. 

During  the  past  month  the  condition  of  an- 
archy in  Mexico  has  been  accentuated  by  a 

succession  of  events,  all  trending  toward  the 

inevitable:  intervention  by  the  United  States. 

On  October  10  a  protest  was  made  by  110 

deputies  against  the  mysteriousdisappearance, 

or  assassination,  of  sundry  members  of  Con- 

gress. To  this  President  Huerta  replied  by 

demanding  a  withdrawal  of  the  protest;  when 

refused,  he  filled  the  Parliament  House  with 

troops  and  arrested  the  recalcitrant  deputies. 

Both  branches  of  the  Mexican  Congress  were 

ordered  to  be  suspended,  Huerta  becoming 

dictator  de  facto.  October  26  was  fixed  as 

the  date  of  a  general  election.  On  October  14 

the  United  States  government  notified  him 

that,  in  view  of  his  coup  d'etat,  the  election 
would  not  be  recognized  as  constitutional.  On 

the  date  fixed  the  election  took  place,  without 

disturbance,  but  the  fear  of  Huerta  and  the 

general  disorder  combined  to  keep  the  people 

from  voting.  The  number  of  votes  registered 

was  so  small  as  to  render  the  result  nugatory. 

Three  candidates  were  prominent  :  Huerta, 

Gamboa,  and  Felix  Diaz.  The  last  fled  for 

protection  to  an  American  gunboat  at  Vera 

Cruz.  Meanwhile,  in  the  North  the  insur- 
gents under  Carranza  are  gaining  ground;  the 

capture  of  Torreon,  an  important  strategic 

point,  has  been  followed  by  an  attack  on  Mon- 

terey and  Chihuahua.  General  Carranza,  for- 

merly governor  of  Coahuila,is  well  established 

in  Sonora,  and  his  followers,  under  the  name 

of  Constitutionalists,  pose  as  the  real  patriots. 
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An  interview  with  Carranza  published  in  The 

Times  of  October  27  illustrates,  however,  that 

he  also  has  ideas  no  more  civilized  than  those 

of  Huerta,  for  he  calmly  informed  his  ques- 
tioner   that    any    members   of   the    Federal 

party,  or  anyone  known  to  be  in  sympathy 

with  them,  would  be  "  executed  "  when  cap- 
tured.    The  Mexican  position  is  that  of  acat- 

and-dog  fight,  a  contest  between  military  ad- 
venturers, a  seething  mass  of  barbaric  anarchy, 

in  which  the  intelligent  and  educated  people 

of  the  country  are  merely  supine,  pusillani- 
mous, and  powerless  spectators.    It  is  obvious 

that  conditions  have  come  to  such  a  pass  that 

interference  is  necessary.     The  property  and 

lives  of  foreigners  are  in  continual  danger,  not 

to  mention  the  safety  of  the  native  population. 

It  may  be  said  that  it  is  none  of  our  business 

how  the  Mexicans  fight  and  misgovern  them- 

selves, but  the  day  is  past  for  such  a  detached 

view  of  international  relations.   If  your  neigh- 

bour burns  his    stable,  beats    his   wife,  and 

shoots    over    your    wall,   you   ask    the  other 

neighbours  to  join  you  in  suppressing  him,  or, 

if  you  live  in  a  civilized  community,  you  go 

to  the   police.     To  anyone  asking  why   the 

United  States  is  so  forward  in  its  interfer- 

ence with  Mexican  affairs,  we  say  :   Look  at 

the  map.     If  the  American  President  takes 

the  matter  in  hand,  and  requests  European 

support,  it  is  not  surprising.     By  the  obliga- 
tions of  neighbourhood  and  by  the  heritage  of 

the  Munroe  doctrine,  the  United  States  is  un- 

der compulsion  to  act  as  policeman  in  keep- 

ing Mexico  in  order,  lest  our  nationals  and 

those  of  other  European  countries  suffer  from 

murder,  pillage,  and  confiscation.     We  have 

found  no  reason,  as  yet,  to  doubt  the  sagacity 

of  President  Wilson,  but  if  he  removes  the 

embargo  on  arms  and  ammunition  going  across 

the  border  to  Carranza,  he  will  run  the  risk  of 

having  those  arms  used  later  against  American 

troops,  for  it  is  quite  on  the  cards  that  the 

Mexican  factions  may  unite  against  the  com- 

mon enemy.     If  they  do  not,  the  country  will 

be  victimized  by  successive  '  revolutions  '  un- 
til intervention  will  become  imperative.  The 

American  government  is  already  committed 

to  the  expulsion  of  Huerta  from  his  dictator- 

ship. This  renders  military  intervention  in- 

evitable, sooner  or  later. 

James  Bryce  has  said  that  "  South  America 

begins  at  the  Rio  Grande  del  Norte."  We 
venture  to  amend  that  epigram  by  saying  that 

South  America  begins  at  the  Panama  Canal. 

By  the  violent  seizure  of  a  strip  of  country  on 

either  side  of  the  Canal,  in  1904,  the  United 

States  threw  its  frontier  forward  2400  miles 

south  of  the  Rio  Grande,  and  came  under  the 

impulse  of  a  new  destiny,  namely,  to  extend 

its  flag  southward  to  the  far-flung  frontier  of 
the  Canal  zone.  Whether  the  intervening 

territory  is  conquered,  annexed,  or  Egyptian- 
ized  is  a  matter  of  detail.  We  hold  it  certain 

that  the  sovereignty  or  suzerainty  of  the  United 

States  is  destined  to  extend  to  the  Canal. 

Whether  it  comes  in  consequence  of  the  pres- 

ent Mexican  imbroglio  or  otherwise,  it  will 

come  to  pass. 

Natomas. 

A  new  departure  was  made  at  the  Natomas 

meeting  when  the  financial  statement  was 

preceded  by  a  cinematograph  or  moving 

pictures '  illustrating  the  company's  property 
and  operations  in  California.  The  idea  is  a 

good  one.  Shareholders  and  bondholders  in 

enterprises  abroad  will  probably  enjoy  an  oc- 

casional illustrated  lecture  on  subjects  touch- 

ing their  pocket.  In  this  particular  case  the 

performance  was  marred  by  defective  focuss- 
ing, and  the  accompanying  lecture  was  not  as 

effective  as  it  might  have  been,  partly  owing 

to  the  noise  made  by  the  machine  itself,  in  a 

subterranean  chamber  of  Salisbury  House. 

However,  the  photographs  were  pretty  and  in 

that  respect  offered  a  contrast  to  the  unlovely 

picture  of  the  company's  finances  as  portrayed 
by  Mr.  Frank  Griffin.  In  brief,  he  had  to 

confess  to  a  grave  miscalculation.     A  shortage 
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of  one  million  dollars  and  a  further  require- 
ment  of  two  millions  made  it  necessary   to 

raise   $3,000,000  more  in  order  to   bring  to 

fruition  an  enterprise  involving  $15,000,000  in 

bonds.     In  the  course  of  his  explanation  he 

had  to  refer  to  sundry  reclamation  bonds,  the 

mention  of  which  provoked  a  long  argument 

across  the  table,  Mr.  Harry  Mosenthal  and 

other  bondholders  confessing  their  inability  to 

understand  why  the  existence  of  such  a  prior 

lien,  even  if  in  small  amount,  had  not  been 

made  clear  to  them  at  an   earlier  date.     At 

this  stage  of  the  proceedings  the  chairman, 

Lord  Ribblesdale,  evidently  was  badly  bunk- 

ered, but  a  good  recovery  shot  from  Mr.  F. 

W.  Baker  returned  the  ball  to  the  fairway. 

However,  other  hazards  remain  to  be  nego- 
tiated.    We  are  informed  from  San  Francisco 

that  some  of  these  reclamation  bonds  have 

been  hypothecated  to  local  banks.     The  diffi- 
culty may  not  prove  serious  if  further  funds 

are    forthcoming    as    required.      It    was    an- 
nounced at  the  meeting  that    the   American 

bondholders,    who    hold    two-thirds    of    the 

§15,000,000  issued,  have  accepted  the  situa- 
tion and  agree  to  set  aside  the  terms  of  the 

trust  deed  to  the  extent  of  postponing  interest 

for  five  years  and  endorsing  a  scheme,  yet  to 

be  elaborated,  for  raising  the  necessary  work- 

ing capital.     Some  of  those  present    at   the 

meeting  complained  of  the  lack  of  information 

given  to  them  as  shareholders  and  bondhold- 
ers ;  and  in  this  they  have  our  entire  sympathy. 

It  is  a  great  pity  that   clever  men  such  as 

those  controlling  the  Oroville  and  Natomas 

enterprises  should  alienate  public  confidence 

in    London    by    withholding    information    to 

which    the    proprietors,    namely,    the    share- 

holders, are  plainly  entitled.     In  this  case  it 

is   the    mortgagees  or  bondholders,    not    the 

proprietors  or  shareholders,  that  have  reason 

to  complain,  for  the  shares  of  the  Natomas 

Consolidated    represent    merely    the     water 

sprinkled    on    the    senior    security.      Despite 

irritation  at  the  withholding  of  information. 

most  of  those  present  were  inclined  to  give 

Mr.  Griffin  and  his  coadjutors  in  California  a 

second  chance  and  to  support   them   in  any 

reasonable  new  proposals.     It  will  be  remem- 

bered that  among  the  capitalists  heavily  in- 
terested in  Natomas  are  Messrs.    E.    J.    de 

Sabla,  Leon  Schloss,  E.    R.    Lilienthal,  and 

W.  P.  Hammon.     Until  July  the  question  of 

raising  further  money,  necessitated  by  an  ex- 

pansion   of   operations    beyond    the    original 

plan,  presented  no  terrors  to  these  gentlemen. 

But  at  the  very  moment  when  arrangements 

were  about  to  be  completed  for  this  purpose, 

a  local  financial  crisis,  due  to  the  failure  of 

F.  M.  (known  as  '  Borax')  Smith,  upset  the 
scheme.     That  is  one  reason  why  the  acknow- 

ledgment of  a  discrepancy  came  with  so  little 

warning  to  the  British  bondholders.     It  does 

not  seem  to  us  that  they  need  face  ultimate 

loss.     If   fresh   capital    is    not    raised,    some 

vexatious  proceedings  may  be  necessary,  but 

the  bondholders  will  not  lose  control, nor  will 

the   business   suff"er  irreparably.     Meanwhile 
it  is  up  to  the  gentlemen  at  San  Francisco, 

who,  partly  by  an  error  of  judgment  and  part- 
ly through  lack  of  attention  to  the  affairs  of  the 

company,  have  brought  it  to  this  pass,  to  put 

their  shoulders  to  the  wheel  and  raise  the  ad- 

ditional capital.     The  yield  estimated    from 

dredging  was  $5,139,092  in  three  years  ;  the 
actual    return    has    been    $3,033,235.      The 

dredging  plant  cost  $800,000  more  than  the 

estimate,  so  that  the  total  difference  is  about 

$2,800,000.     Additional  land    purchases  ab- 
sorbed $1,000,000,  the  total  discrepancy  being 

$4,600,000.     But,  owing  to  economies  in  sun- 
dry departments,  the  final  difference  is  only 

$3,000,000  in  3  years,  as  against  the  bond  is- 

sue of  $  1 5,000,000.     The  enterprise  is,  we  be- 
lieve, a  sound  one  ;  the  present  position  is  due 

to  biting  off  more  than  could  be  assimilated 

comfortably.     The  one    estimate    that   looks 

truly  ridiculous  now  is   the  consulting  engi- 

neer's estimate  of  the  expected  yield  of  gold 

per  cubic  yard  of  gravel  ;  he  gave  it  to  four 
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decimals,  or  one  ten-thousandth  of  a  cent. 

Compare  this  with  a  discrepancy  of  $2,800,000 

in  3  years.  Here  we  have  an  excellent  ex- 

ample of  the  futility  and  absurdity  of  meti- 

culous precision.     It  stultifies  engineering. 

Tomboy. 

Just  about  the  time  when  we  begin  to  think 

that  mining  is  a  queer  game  we  get  a  copy  of 

the  Tomboy  report  and  an  account  of  the  an- 

nual meeting  of  that  company.  The  Tomboy 

Gold  Mines  is  an  enterprise  the  history  of 

which  makes  a  cheerful  page  in  the  mining 

record.  It  has  had  strange  vicissitudes  and 

has  afforded  repeated  chances  for  financial 

legerdemain.  The  vicissitudes  have  been 

smoothed  into  pleasant  episodes,  and  the 

chances  for  funny  business  have  become  oppor- 

tunities for  honourable  dealing.  It  was  in  1897 

that  the  control  of  the  original  Tomboy  was 

acquired,  after  being  examined  by  a  galaxy  of 

talent.  In  1899  the  undertaking  was  regis- 

tered in  England,  and  immediately  thereafter 

the  mine  gave  signs  of  impoverishment  in 

depth.  Operations  on  the  Tomboy  ceased  in 

1903.  The  orebody  faded  away  at  about  600 

feet  from  surface.  Meanwhile  an  option  had 

been  obtained  on  an  adjacent  property,  the 

Argentine,  and  in  1901  this  mine  was  pur- 

chased for  the  Tomboy  company.  No  new 

company  was  formed,  with  incidental  loot  to 

the  promoters  ;  on  the  contrary,  the  manager, 

to  whose  initiative  the  business  was  due,  and 

the  directors,  who  supported  him,  united  in 

remembering  their  duty  to  the  Tomboy  share- 
holders, who  obtained  the  full  benefit  of  the 

transaction.  Once  more  on  its  feet,  the  com- 

pany did  well.  A  profit  of  $3,412,000  was 

won  from  the  Argentine,  on  a  purchase  price 

of  $65,000,  before  it,  in  turn,  became  exhaust- 

ed at  600  feet  in  depth.  Again  the  directors, 

real  trustees  for  the  shareholders,  looked 

around  them  for  a  means  of  rejuvenating  the 

enterprise,  and  again  they  were  successful  in 

acquiring  a  good  mine.  This  was  in  1911, 
5—3 

when  the  Revenue  property,  in  the  same  local- 

ity as  the  other  two  mines,  was  purchased  for 

$400,000.  This  deal  necessitated  a  temporary 

reduction  of  dividends,  but  now  all  debts  have 

been  cleared  and  a  return  to  the  former  rate 

of  dividends  has  been  made.  A  tramway  has 

been  built  out  of  revenue,  and  one  third  of  its 

cost  has  been  written  off.  As  it  entailed  an 

expenditure  of  ̂ 8000,  and  is  making  a  saving 

of  ;!^900  per  month,  the  capital  involved  will 

be  repaid  within  10  months  of  its  erection. 

We  note  also  that  investigations  into  the  mill- 

ing process  have  been  made  by  Messrs.  Gelasio 

Caetani  and  W.  Kemmis  Betty.  The  result 

has  been  to  improve  the  amalgamation  and 

indicate  a  method  of  re-treating  the  tailing 

accumulated  below  the  mill.  The  Revenue, 

or  Montana,  property  is  more  than  justifying 

its  purchase.  During  the  past  year  it  has 

yielded  a  profit  of  ir55,000,  as  against  the 

original  cost  of  ir80,000.  The  ore  in  reserve 

represents  over  ̂ 100,000.  No  fallacious 

hopes  of  enrichment,  or  even  persistence  in 

depth,  are  entertained.  Mr.  R.  T.  Bayliss  and 

his  associates  of  the  Exploration  Company 

are  too  old  hands  to  be  lured  by  such  a  will 

o'  the  wisp  ;  hence  the  shareholders  are  saved 
from  the  geological  bubbles  blown  by  some  of 

the  people  operating  in  Rhodesia.  The  Tom- 

boy is  a  credit  to  all  concerned.  It  is  an 

example  of  legitimate  mining  properly  re- 
warded. 

Globe  &  Phoenix. 

The  recent  meeting  of  shareholders  in  the 

Globe  &  Phoenix  Gold  Mining  Company  illus- 
trated most  of  the  weaknesses  inherent  in  the 

operation  of  mines  by  joint-stock  finance.  The 
chairman,  who  presided,  is  Earl  Russell,  a 

noble  barrister  innocent  of  mining  technology, 

but  an  excellent  presiding  officer.  On  either 

side  of  him  were  more  lawyers,  but  nobody  at 

all  versed  in  mining  affairs,  except  in  so  far 

as  they  may  have  obtained  experience  at  the 

expense  of  the   shareholders.     The   meeting 
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was  called  to  settle  a  controversy  that  has 

persisted  for  six  months  and  brought  the  com- 

pany into  public  ridicule.  Ever  since  April 

a  guerilla  warfare  has  been  waged  by  sundry 

groups  of  Scottish  shareholders  over  the  divi- 

sion of  the  spoils  of  office,  namely,  the  direc- 

tors' fees.  The  final  outcome  is  the  passing 
of  a  resolution,  whereby  each  director  receives 

^100  per  annum,  with  5%  of  the  dividends 

distributed,  provided  that  such  extra  remuner- 
ation shall  not  exceed  ̂ ^300  per  annum.  Thus 

9  gentlemen  are  engaged  for  a  maximum 

emolument  of  ̂ 400  per  annum  to  administer 

the  affairs  of  a  company  having  property  ap- 

praised at  ̂ 1,000,000.  The  chairman  was 

offered  an  extra  ̂ TlOO,  but,  on  his  threat  to  re- 

sign, the  amount  was  raised  to  ̂ 300,  making 

his  salary  ;^700  per  annum.  Apart  from  the 

absurdity  of  having  9  amateurs  to  manage  a 

mine,  it  is  also  a  blunder  to  make  their  salary 

contingent  upon  results,  as  if  those  results  de- 

pended upon  them. 

Another  subject  before  the  meeting  was  the 

recent  visit  of  inspection  to  the  mine,  in  Rho- 

desia, made  by  a  special  committee  of  three, 

of  whom  one  was  supposed  to  know  something 

about  gold  mining  because  he  owned  property 

in  coal  mines.  This  particular  gentleman, 

Mr.  Archibald  Bowman,  sold  all  his  shares 

before  his  return,  and  was  thereupon  asked  to 

resign  as  a  director.  At  the  meeting  this  in- 
cident was  fully  ventilated,  and  it  was  stated 

that  the  gentleman  in  question  threatened  to 

sue  for  the  balance  due  to  him,  namely,  £250, 

or  one  half  of  his  fee  for  going  to  Rhodesia. 

The  board  refused  to  meet  this  obligation  be- 

cause Mr.  Bowman's  visit  "  did  not  result  in 
that  advantage  to  the  shareholders  which  was 

contemplated."  What  was  contemplated  ? 
In  any  case  one  wrong  cannot  be  corrected  by 

another ;  the  board  collectively  appears  unable 

to  appreciate  the  meaning  of  a  contract.  Mr. 

Bowman  may  seem  to  the  directors  to  have 

acted  outrageously,  hut  we  think  he  ought  to 

get  his  ;^250.     His  uispection  of  the  mine  did 

not  become  less  valuable  when  he  ceased  to 

be  a  shareholder  ;  on  the  contrary,  it  was  more 

likely    to   be    unprejudiced.     Meanwhile    the 

dominating  personality  of  the  three  mine  in- 
spectors is  Mr.  H.  H.  Haldinstein,  K.C.,  who, 

at  the  meeting,  read  his  report  as  presented  to 
the  directors  on  his  return  from  Rhodesia.     As 

we  listened  to  the  views  and  suggestions  of 

this  King's  Counsel  on  the  administration  of 
a  gold  mine,  we  found  it  unconvincing.     An 

air  of   unreality   enveloped  all   his    findings. 

His  emphasis  on  the  efficiency  of  the  staff  and 

the   excellence    of   the    machinery    naturally 

would  interest  his  friends,  but  it  seemed  to  us 

a  good  deal  like  the  ointment  that  went  down 

Aaron's  beard,  even  to  the  skirts  of  his  gar- 

ment, and  did  nothing  else.     "  In  my  opinion," 
he  said,  the  new  vertical  shaft  was  necessary. 

Of  course,  he  echoed  merely  the  opinion  of 

others.     He  should  say  who  they  were.     We 

believe  that  Mr.  Francis  Drake  was  one  of 

them  ;  and  his  opinion  we  should  value  highly. 

Mr.    Haldinstein's    own    opinion   on   such    a 
technical   subject   was   worth   as  much  as  a 

mmer's  opinion   on  a  complex   lawsuit.     On 

the  whole,  while  we  congratulate  the   share- 
holders on  a  settlement  of  the  wretched  fuss 

about  directors'  fees,  we  cannot  felicitate  them 
on  the   choice  of  administrators.     They  are 

like  a  ship's  company  on  board  a  vessel  navi- 

gated by  tailors. 

Falcon. 

We  are  glad  to  publish  the  replies  of 

Messrs.  J.  C.  Pickering  and  A.  H.  Ackermann 

in  defence  of  their  examination  of  the  Falcon 

mine.  The  pages  of  this  magazine  are  never 

put  to  better  use  than  in  helping  engineers  to 

set  themselves  right  with  the  profession  and 

with  the  public.  It  is  proper  to  state  that  an 

official  reply  has  been  made  to  these  letters, 

but  no  copy  of  it  was  sent  to  us.  However, 

that  does  not  matter,  as  it  asserts  that  "  the  di- 
rectors lof  the  Falcon  company]  have  neither 

the  desire  nor  the  intention  of  entering  into 
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a  newspaper  controversy."  This  is  wise. 
They  have  had  a  lot  to  say,  and  when 

much  of  it  is  proved  misleading,  they  be- 

come discreetly  silent.  The  plain  story  is 

that  Messrs.  Pickering  and  Ackermann  made 

a  short  visit  to  the  Falcon  mine  not  with  a 

view  to  checking  the  official  estimates  of  ore 

in  reserve,  but  in  order  to  advise  their  own 

company  in  regard  to  one  of  those  inter-com- 

pany deals  that  tend  so  much  to  confuse  the 

Rhodesian  market.  They  took  sufficient 

samples  for  their  purpose  and  had  them  as- 

sayed locally,  while  sending  duplicates  for  veri- 

fication by  an  assayer  in  London.  The  results 

obtained  by  the  Bulawayo  assayer  became 

known  to  Mr.  J.  G.  Macdonald,  the  manager 

of  the  Falcon,  who  anticipated  criticism  by 

telegraphing  an  attack  on  the  work  done  by 

Messrs.  Pickering  and  Ackermann,  thereby 

defending  the  original  estimate.  Meanwhile, 

the  duplicate  samples  had  ,  been  assayed  in 

London,  proving  the  Bulawayo  assayer  to  be 

incorrect  both  in  his  copper  and  gold  results. 

We  have  no  reason  to  suppose  that  the  samp- 

ling itself  was  hastily  or  otherwise  badly  per- 

formed. Rejecting  the  Bulawayo  assays  on 

the  Pickering  and  Ackermann  samples,  we 

find  that  the  London  assays  on  the  same 

samples  tally  with  the  independent  sampling 

performed  by  two  other  engineers — Messrs. 

Walter  Currie  and  J.  Black — at  the  instance  of 

the  company  after  the  controversy  started, 

and  that  both  their  results  and  those  of  Messrs. 

Pickering  and  Ackermann  exhibit  a  discrep- 

ancy with  the  official  assay-plan.  Here  we 

come  to  the  most  unpleasant  feature  of  the 

episode  :  the  official  circular  of  July  16  sug- 

gested that  the  independent  sampling  verified 

the  official  assay-plan  and  flouted  Messrs. 

Pickering  and  Ackermann.  This  was  mis- 

leading. In  the  comparison  different  values 

were  assigned  both  for  the  copper  and  the 

gold.  If  the  same  values  are  used  it  becomes 

clear  that  the  two  latest  samplings  agree  in 

discounting  the  assay-plan  by  nearly  20%.    It 

remains  to  apportion  the  blame  for  the  prema- 

ture divulging  of  the  Bulawayo  assay-results. 

Apparently  Mr.  Macdonald  could  do  so,  if 

asked.  This  leakage  gave  ground  for  resent- 

ment on  the  part  of  the  Falcon  officials,  while 

at  the  same  time  it  afforded  them  a.  prima  facie 

case  against  the  two  engineers  in  question. 

That  case,  on  further  inquiry,  has  broken 

down,  leaving  the  Falcon  officials  in  a  hole 

from  which  they  cannot  extricate  themselves. 

University   Agglomeration. 

At  the  last  School  of  Mines  annual  dinner, 

a  reference  was  made  by  the  chairman,  Mr. 

Frank  Merricks,  to  the  report  of  the  Royal 

Commission  on  University  Education  in  Lon- 

don, and  a  vigorous  protest  was  made  on  that 

occasion   against  the   absorption  of  the   Im- 

perial College  of  Science  and  Technology  by 

London    University,   largely   because  it  was 

interpreted  as  a  further  pocketing  of  the  Royal 

School  of  Mines  amid  a  grandiose  agglomera- 

tion of  a  kind  calculated  to  smother  its  identity 

and  cripple  its  usefulness.     Before  it  is  too 

late  we  desire  to  express  the  views  of  the  old 

students  of  the  Royal  School  of  Mines  against 

the   step   proposed.       In    doing   so   we   have 
authorization  from  the  executive  committee  of 

the  Royal  School  of  Mines  Association.     To 

put  it  briefly,  this  further  change  of  status  will 

be  one  more  of  a  long  series  of  departmental 

steps  that  have  successively  driven  the  School 

of  Mines  from  pillar  to  post,  gradually  smother- 

ing its  vitality  in  an  uncongenial  environment. 

We  need  not  retail  the  weary  story.     It  suf- 

fices to  refer  to  the  remonstrances  made  by  two 

great  teachers  of  technology  :  John  Percy  in 

1880  and  Adam  Sedgwick  in  1910.  It  is  true, 

the  objections  of  Percy  were  mainly  senti- 
mental, or  rather  those  of  sentiment  for  the 

place  where  he  had  worked  so  happily,  but  he 

also  hit  upon  a  truth,  often  verified  during  the 

ensuing  years,  when  he  insisted  that  the  re- 

moval of  the  School  from  Jermyn  Street  to 

South  Kensington  would  "  destroy  the  indi- 
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viduality  of  the  School  of  Mines  by  mingling 

its  purely  technical  instruction  with  what  is 

called  general  instruction  in  science."     The 
School  of  Mines  is  a  post-graduate  college,  not 

a  kindergarten.    Exactly  30  years  later  Sedg- 

wick, who  both  at  Cambridge  and  at  South 

Kensington  achieved  an  enviable  reputation 

as  professor  of  zoology,  raised  his  voice  against 

the   amalgamation   of  the    Imperial    College 

with  the  University  of  London.    He  died  last 

year,  but  his  words  are  more  enduring  than 

marble.     As  Percy  had  foreseen  the  mistake 

of  mixing  the  training  for  a  special  profession 

with  instruction  in  general  science,  so  Sedg- 

wick predicted  the  error  of  mixing  technical 

training  with  general  culture.     The  charter 

of  the  Imperial  College  states  that  it  is  planned 

"  to  give  the  highest  specialized  instruction 
and  to  provide  the  fullest  equipment  for  the 

advanced   training   and   research   on   various 

branches  of  science,  especially  in  relation  to 

industry."     Only  a  few  days  ago  Sir  Sidney 
Lee,  the  occupant  of  a  new  chair  of  English 

Literature  in  London  University,  stated  that 

"  the  highest  ideal  of  a  modern  university  is  to 
maintain  catholicity  in  the  range  of  its  curric- 

ulum."     We  do  not  decry  this  noble  ideal 
when   we   insist   that   it   involves   a  purpose 

radically  different  from  that  of  preparing  young 

men  for  a  special  vocation  involving  more  par- 
ticularly the  commercial  application  of  science 

to  the  arts  of  mining  and  metallurgy.     The 

academic   teachings  of  a   university  are  in- 

tended to  produce  a  "  well-balanced  rounded- 

off  citizen ; "  the  technical  training  is  intended 
to  produce  a  captain  of  industry.      We  may 

forbear  to  insist  on  the  immaturity  of  London 

University,  at   its  lack  of  traditions,  at  the 

newness  of  its  pose  as  an  institution  for  teach- 

ing  as   distinguished    from    an    examination 

centre,  but  we  do  insist  that  it  does  not  pro- 

vide, nor  will  provide  in  any  visible  future, 

for  the  atmosphere  congenial  to  the  i)roduction 

of  a  specialist  in  tec  hnology.    Reference  may 
be  made  to  the  fact  that  manv  of  the  American 

mining  colleges  are  annexed  to,  or  form  an 

integral  part  of,  universities.     This  is  true, 

and  the  fact  is  found  on  inquiry  to  furnish 

further  argument  against  any  attempt  to  imi- 
tate the  arrangement.     In  America  education 

is  regarded  as  a   preparation   for  earning  a 

living  ;  there  is  an  identity  of  purpose  between 

the  component  parts  of  the  American  univer- 

sities.    The  United  States  lacks  "  the  dream- 

ing head  and  the  subjugated  feet  "  of  Europe. 
Our    friends   across    the    Atlantic    have    no 

"  homes  of  lost  causes,"  nor  do  their  universi- 

ties "  whisper  the  last  enchantments  of  the 

Middle  Ages."     The  American  university  is 
frankly  utilitarian,  and  it  is  grandly  useful. 

The  technical  college  or  the  school  of  mines 

is  a  younger  brother,  not  a  despised  cousin 
from  the  country.     They  mix  happily  ;  they 

are  annexed  successfully.     But  generations 

must  pass  in  Britain  before  the  man  training 

for  the  church  or  diplomacy,  or  preparing  for 

the  services,  will  cease  to  be  regarded  as  the 

superior  of  the  man  who  is  trying  to  fit  him- 
self  for  the  technical  work  of  a  mine  or  a 

smelter.     The  old  fallacy  is  not  easily  killed. 

It  might  have  been  done  if  Rhodes  had  en- 
dowed Oriel  as  the  School  of  Mines  of  Oxford, 

but  it  cannot  be  done  by  any  such  scheme  as 

that  recommended  by  the  latest  Royal  Com- 
mission on  University  Education.  Incidentally, 

we  may  mention  that  the  two  famous  Mining 

Schools  of   Germ.any   are   distinct   from    the 

universities.     After  the  bufTetings  of  an  un- 

kind fate,  the  Royal  School  of  Mines  has  found 

an  anchorage  at  South  Kensington,  and  is  now 

moored  to  the  Imperial  College.     It  has  only 

just  begun  to  feel  safe  in  its  new  harbour  when 

another  change  is  proposed.     Our  old  School 

—  for  it  is  old  and  rich  in  honourable  tradition 

compared   to   the   others — has    methods    and 

purposes  in  common  with  the  College  of  Tech- 
nology.    It  has  been  endowed  recently  with 

the  iilea  that  this  relationship  will  be  main- 
tained, and  it  has  everything  to  lose  by  being 

thrown  into  a  new  agglomeration. 
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Annual  dinner. — It  has  been  decided  by 
the  executive  committee  that  the  first  annual 

dinner  of  the  Association  shall  take  place  on 

March  17  next.  The  date  is  easily  remem- 

bered as  being  the  birthday  of  Ireland's  patron 
saint.  This  will  take  the  place  of  the  cus- 

tomary Old  Students'  dinner.  By  that  time 
most  of  the  old  students  will  have  joined  the 

Association.  The  chair  will  be  taken,  of  course, 

by  the  President  of  the  Association,  namely, 

Professor  William  Gowland,A.R.S.M.,F.R.S. 

Addresses. — The  Hon.  Secretary  of  the 
R.S.M.  Association  is  anxious  to  receive  the 

names  and  addresses  of  old  students,  and 

urges  members  of  the  Association  to  send  a 

list  of  their  comrades  at  the  R.S.M.,  together 

with  their  addresses.  As  mining  engineers 

and  metallurgists  are  nomadic,  it  is  impossible 

to  rely  upon  any  of  the  old  registers.  Until 

the  new  card-index  of  addresses  is  fairly  com- 

plete, it  seems  inadvisable  to  issue  any  circu- 
lar. The  committee  relies  upon  each  R.S.M. 

man  to  join  the  Association  as  soon  as  he 

hears  of  it,  and  expects  him  to  mention  the 

matter  to  the  other  R.S.M.  men  of  his  ac- 

quaintance. In  this  way  a  large  membership 

will  be  created  on  a  basis  of  good-will  rather 
than  formal  solicitation. 

The  Union. — The  committee  of  the  R.S.M. 

Union  has  decided  to  accept  as  life  members 

all  the  old  students  of  the  R.S.M.  that  join  the 

Association,  without  any  extra  subscription. 

We  are  informed  that  the  present  students  en- 

dorse this  action  cordially.  The  courtesy 

will  be  accepted  in  the  spirit  with  which  it  is 

offered,  and  the  result  ought  to  be  to  increase 

further  the  interest  of  the  old  students  not 

only  in  the  School  itself  but  in  the  personnel 

of  the  present  students.  R.S.M.  men  from 

abroad  are  urged  to  visit  South  Kensington, 

see  the  new  buildings,  visit  the  Union  club 

building,  and  stay  there  for  luncheon  or  tea, 

making  acquaintance  with  the  present  students 

when  opportunity  ofTers.  Messrs.  F.  W. 
Harbord  and  Kenneth  Gow  have  been  chosen 

to  represent  the  R.S.M.  Association  on  the 

management  committee  of  the  Union. 

Professors. — The  professor  designate  of 

metallurgy,  Mr.  H.  C.  H.  Carpenter,  has  been 

given  facilities,  including  financial  aid,  to  make 

a  tour  of  observation  for  technological  pur- 

poses. This  new  departure  meets  with  the 

cordial  support  of  the  R.S.M.  Association, 

which,  through  its  executive  committee,  has 

informed  Professor  Carpenter  that  if  the  offi- 

cial grant  should  prove  inadequate,  it  will 

contribute  a  further  sum  for  the  purpose. 

This,  the  first  use  of  Association  money,  will, 

it  is  believed,  receive  the  hearty  approval  of 

members.  It  is  a  practical  expression  of  the 

Association's  interest  in  the  continued  effi- 
ciency of  the  School. 

Headquarters.  —  A   notable  addition   of 
new  members  for  the  Association  comes  from 

the  Indian  gold  mines.     In  this  case,  as  at  Cal- 

cutta, a  suggestion  has  been  made  that  a  room 

or   address    in   London    should    be    rendered 

available  for  visiting  inembers,  to  meet  other 

foreign  members  and   the  committee  of  the 

Association.     The  idea  is  a  good  one,  but  the 

renting  of  a  room  would  entail  an  expense  not 

warranted  by  the  Association's  financial  re- 
sources.    Meanwhile,  the  Mining  &  Metallur- 

gical Club  and  the  reading-room  of  the  Insti- 

tution are  available  for  social  purposes.     Any 

member  of  the  Association  can  be  promised  a 

visitor's  card  to  the   Club.     Of   course,  the 
Hon.  Secretary   will  not  only  be  pleased   if 

R.S.M.  men  from  abroad  will  call  on   him, 

but  he  will  feel  hurt  if  they  fail  to  do  so.     His 

address  is  T.  A.   Rickard,  Salisbury  House, 

London  Wall,  E.C. 
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PERSONAL 
AUULEY  H.  ACKEKMANN  Sailed  for  South 

Africa  on  October  25. 

J.  A.  Agnew  has  returned  from  Peru. 
M.  W.  Atwater  is  investigating  flotation 

processes  on  behalf  of  the  Ohio  Copper  Com- 
pany, at  Lark,  Utah. 

E,  G.  Banks  has  been  appointed  superin- 
tendent of  the  Waihi  mine. 

R.  V.  Barton  has  resigned  as  manager  of 
the  Broken  Hill  Junction  mine. 

J.  Mackintosh  Bell  has  returned  from 
Canada. 

F.  K.  Borrow  sailed  for  Colombia  on 
November  5. 

B.  A.  BosQUi  is  in  charge  of  the  new 
cyanide  plant  erected  by  the  Commonwealth 
Mining  Co.  at  Pearce,  Arizona. 

W.  D.  Brown  has  been  appointed  metal- 
lurgist to  the  South  American  Copper  Syndi- 

cate, and  sailed  for  Venezuela  on  November  6. 
H.  C.  Callahan  is  on  his  way  back  to 

San  Francisco. 
George  P.  Chaplin  has  gone  to  Burma. 
John  Cooper  has  been  appointed  assistant 

to  the  general  manager,  Andre  P.  Griffiths,  of 
the  Dos  Estrellas  mine,  in  Mexico. 

W.  L.  Cu MINGS  has  returned  to  New  York 
from  Chile  and  Brazil. 

Alton  L.  Dickerman  is  at  Houghton,  in 
the  Lake  Superior  copper  region. 

Arthur  Dickinson  was  married  to  Miss 

Irene  Ker  on  September  20,  at  Guildford. 
J.  V.  Elsden  has  been  appointed  joint 

editor  of  the  Colliery  Guardian. 
\V.  H.  Eplktt  is  returning  from  India  to 

Cornwall. 

Joseph  F.  B.  Erdlets  is  now  resident  in 
London,  his  address  being  with  the  Russian 
Mining  Corporation. 
Rowland  Feilding  has  been  elected  a 

director  of  the  Socorro  Gold  &  Silver  Mine. 
Oswald  Fernie  has  leftforPotosi, Bolivia. 

Alexander  Fyfk,  formerly  at  Waihi,  has 
returned  recently  from  Mexico. 

John  Greenway,  manager  of  the  Calumet 
&  Arizona,  is  making  a  European  tour. 

Noel  G.  Hackney  has  opened  an  office 
at  118,  London  Wall,  E.C. 

Harry  Hannay  has  left  for  Nigeria. 

A.  L.HAY,lately  at  the  Hainault,  has  been  ap- 
pointed manager  of  the  Bullfinch  Proprietary. 

W.  A.  Heywood  sailed  on  October  18  for 
Venezuela.  He  will  be  absent  for  four  months. 

WOLDE.MAR  HoMMEL  has  received  an  ap- 
pointment on  thf  professorial  staff  at  the 

Clausthal  Bergakademie. 

Charles  Janin  is  expected  from  Italy. 

E.  H.  LIVEING  is  starting  for  Western 
Australia. 

F.  M.  Lush  sailed  for  Northern  Nigeria 
on  October  12. 
Walter  Macgrath  has  returned  from 

Western  Siberia. 
Malcolm  Maclaren  is  examining  the 

Great  Fitzroy  mine  in  Queensland. 
Donald  Mc Hardy  has  been  appomted 

to  succeed  his  father,  recently  deceased,  as 
manager  of  the  Premier  diamond  mine. 

Deane  p.  Mitchell  has  returned  from 

a  long  visit  in  Russia. 
T.  D.  Nicholls,  formerly  with  the  Cape 

Copper  Co.,  is  metallurgist  at  the  Messina 
copper  mine,  in  the  Transvaal. 

R.  E.  Palmer  has  resigned  as  chief  en- 
gineer at  Rio  Tinto. 

S.  G.  Pearson  has  gone  to  Canada. 
W.  Pellew- Harvey  has  returned  from 

Great  Cobar. 
A.  Gordon  Plews,  resident  manager  for 

the  Peruvian  Gold  Trust,  arrived  from  Peru 
on  October  10. 
W.  A.  Prichard  has  gone  to  Pato,  in 

Colombia. 
G.  A.  Richard  sailed  for  Brisbane  on 

November  7. 

Thomas  Richards  has  gone  to  Brazil  to 
inspect  mines  on  behalf  of  John  Taylor  &  Sons. 

Louis  D.  Ricketts  passed  through  Lon- 
don on  his  way  to  the  Riviera. 

J.  B.  Risque  has  been  appointed  manager 
for  the  Tennessee  Copper  company. 

Leo  \'on  Rosenberg,  of  New  York,  is 
now  in  Sierra  county,  California. 
Howard  D.  Smith  is  here  from  San 

Francisco. 
G.  E.  Stephenson  has  returned  from  the 

Argentine. 
J.  W.  Teale,  of  Bainbridge,  Seymour  & 

Co.,  is  in  Burma. 
R.  Grylls  Thomas  left  for  Northern 

Nigeria  on  October  15. 
George  E.  Tilly,  on  his  return  from 

Colombia,  is  residing  at  St.  Leonards-on-Sea. 
W.H.TREWARTHA-jAMES.of  JamesBros., 

is  making  a  special  investigation  for  the  Cam 
Brea  &  Tincroft  Mines  in  Cornwall. 

C.  F.  TroUSDELL  is  on  leave  from  Bisichi, 

Nigeria. 
J.  B.  Tyrrell  is  here  from  Toronto. 
H.  S.  Underwood  has  gone  to  Broomassie, 

West  Africa. 

IC.  J.  Vallentine  is  returning  to  the 
Malay  States  on  November  20. 



SPECIAL  CORRESPONDENCE 

News  from   our  own  Correspondents  at  the  principal  mining  centres. 

HUELVA. 

Rio  Tinto. — Following  upon  a  large  num- 
ber of  small  strikes  during  the  past  few 

months,  the  whole  of  the  14,000  men  employ- 
ed by  the  Rio  Tinto  company  have  been  on 

strike  since  October  16,  the  ostensible  rea- 

son at  first  given  being  '  solidarity  '  with  the 
men  of  the  Huelva  workshops,  who  came  out 
in  consequence  of  the  discharge  of  one  man 
for  a  breach  of  rules.  The  strike  has  become 

most  bitter,  the  station- masters  on  the  railway, 
the  pump-men  underground,  and  even  some 
of  the  female  servants  of  the  officials  having 
been  forced  out.  Mail  trains  are  run  on  the 

company's  railway  by  military  engineers,  and 
two  companies  of  infantry  in  addition  to  many  _ 
hundreds  of  civil  guards  are  maintaining  order 

and  protecting  the  company's  property.  The 
men,  of  course,  have  presented  a  petition  ask- 

ing for  an  S-hour  day  (although  the  majority 
of  them  at  present  work  for  that  or  a  smaller 
number  of  hours),  a  minimum  wage  of  4 
pesetas  per  day  (the  regular  minimum  wage 
in  the  district  being  2i  pesetas),  and  a  variety 
of  other  concessions.  The  petition,  however, 
is  only  a  pretext ;  the  real  issue  is  that  of 
domination. 

The  Rio  Tinto  employees  as  a  whole,  and 
almost  without  exception,  earn  higher  wages 
and  do  less  work  than  do  those  employed  on 
similar  kinds  of  work  at  any  of  the  smaller 
mines  in  the  Province  of  Huelva,  or  in  any 
other  part  of  Spain.  They  live  cheaper,  on 

account  of  the  large  co-operative  stores  organ- 
ized and  managed  or  supported  by  the  com- 

pany, which  sell  at  retail  prices  from  15  to 
50%  below  those  current  in  even  the  large 
towns  in  the  south  of  Spain,  and  have  almost 
squeezed  the  small  retail  shopkeepers  out  of 
existence.  They  have  therefore  no  real  or 

material  grievance.  The  leaders  are  all  pro- 
fessional agitators  from  Bilbao,  Barcelona, 

and  Madrid  ;  none  of  whom  have  lived  in  the 
district  as  much  as  a  twelvemonth,  and  the 
whole  agitation  has  been  not  merely  fostered 
or  fomented  but  actually  organized  and  created 
by  these  outside  influences,  the  objects  aimed 
at  being  two  in  number :  The  first  is  the 

political  conquest  of  the  district  for  the  Radi- 
cal-Socialist-Syndicalist-Anarchist group  of 

factions,  rather  than  parties.  These  shade 
into  each   other  in  a  remarkable    way,  and 

however  much  they  may,  and  do,  mistrust  and 
denounce  one  another,  can  be  confidently  re- 

lied upon  to  act  in  unison  against  all  the  con- 
stituted authorities  of  whatever  description, 

and  against  the  two  great  political  parties, 
which,  as  in  England,  alternately  hold  office, 
the  parallel  holding  good  as  regards  the  close 
touch  between  the  left  wing  of  the  so-called 
Liberal  party  and  the  popular  self-constituted 
leaders  of  what  in  England  is  the  Labour 
party,  and  in  Spain  may  be  termed  the  right 
wing  of  the  Radical-Socialist  groups,  the  left 
wing  of  which  is  frankly  Anarchist.  The 
second  object  of  the  agitation  to  organize  the 
men  into  a  union  is  to  get  control  of  the  funds 
represented  by  their  subscriptions,  for  in 
Spain,  Labour  Unions  do  not  publish  balance 
sheets,  and  the  funds  are  disposed  of  at  will 
by  the  Labour  leaders,  many  of  whom  have 
become  during  the  past  few  years  suddenly 
and  inexplicably  wealthy.  In  one  notorious 
case  a  leading  advanced  Socialist,  who  seven 
years  ago  had  scarcely  a  penny  to  his  name, 
now  owns  fine  houses  in  Madrid  and  else- 

where, and  sports  servants  in  livery,  several 
automobiles,  and  so  forth. 

Cause  of  trouble. — The  orations  of  the 
professional  agitators,  however,  might  perhaps 
have  fallen  on  deaf  ears,  and  their  efforts  to 
stir  up  trouble  among  men  who  had  no  serious 
material  grievance  as  regards  hours  of  labour, 
remuneration,  and  conditions  of  employment, 

might  have  failed — at  any  rate  the  strike 
would  have  been  less  complete  and  far  less 

bitter — but  for  the  existence  of  two  grievances, 
hardly  at  all  of  a  material  character  but  purely 
sentimental,  yet  none  the  less  real  to  a  people 
who,  like  the  Irish,  are  ruled  by  ideals  and 
swayed  by  emotions. 

The  tradition  of  the  staff  at  Rio  Tinto  as  a 

whole,  and  apart  from  certain  notable  excep- 
tions, is  to  consider  themselves  as  a  ruling 

caste,  standing  socially,  intellectually,  and  in 
every  other  respect,  upon  a  totally  different 
plane  from  the  inhabitants  of  the  country  in 
which  they  live,  whom  they  make  no  attempt 
to  understand,  and  with  whom  they  hold  so 
far  as  is  possible  no  dealings  of  any  descrip- 

tion beyond  the  barest  official  relations.  No 
Spaniards  are  employed  in  any  but  compara- 

tively subordinate  positions,  and  a  number  of 
the  subaltern  members  of  the  English   staff 
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treat  the  Spanish  staff  with  unconcealed  dis- 
dain, while  their  contempt  for  the  Spanish 

workman  is,  like  their  ignorance  of  his  real 

character,  boundless,  and  is  constantly  ex- 
pressed in  the  hearing  of  employees  who,  hav- 

ing been  brought  up  in  the  place,  speak  a 
little  English,  and  understand  almost  all  that 
is  said.  The  Spanish  employees  are  made  to 
feel  every  day  of  the  week  that  they  belong  to 
an  inferior  race,  that,  although  the  latest  im- 

portation from  England  who  walks  to  his 
work  (being  unprovided  with  a  horse)  in  riding 
breeches  and  gaiters,  swinging  a  hunting  crop, 

may  be  (and  generally  is)  careless  of  the  com- 

pany's interest  and  careful  only  of  his  own 
pleasure,  keenness  at  work  being  looked  upon 
as  bad  form  and  prompted  by  a  desire  to  score 
at  the  expense  of  others  ;  although  he  may  be 
(and  often  is)  a  round  peg  in  a  square  hole, 
and  ignorant  of  most  of  the  things  that  in  the 

company's  interest  he  ought  to  know,  although 
he  may  be  (and  occasionally  is)  a  hopeless  in- 

capable, or  even  a  drunkard,  he  nevertheless 

expects  to  be  treated  as  a  commissioned  offi- 
cer, whereas  the  best  of  them,  whatever  their 

ability,  can  never  hope  to  be  anything  but  a 

*  non-com.'  The  rank  and  file,  the  ordinary 
workmen,  are  looked  upon  as  if  they  were 
Chinamen,  Kaffirs,  or  a  sort  of  white  niggers, 
never  to  be  addressed  in  any  way  but  through 

a  foreman,  never  to  be  treated  with  any  con- 
sideration, or  upon  any  other  footing  than  that 

of  racial  inferiority.  Needless  to  say  that 
such  treatment,  even  when  meted  out  only  by 
a  small  minority,  and  by  no  means  by  those 
highest  in  authority,  or  even  by  a  majority  of 
the  staff,  is  deeply  resented.  Spain  is  neither 

India  nor  West  Africa,  and  a  general  discon- 
tent with  the  lack  of  common  consideration 

and  of  the  most  elementary  courtesy,  shown 

by  a  majority  of  the  English  staff  to  the  Span- 
ish employees,  has  been  one  of  the  most  potent 

factors  in  the  success  of  the  organized  cam- 
paign that  has  led  up  to  the  present  general 

strike. 
The  other  grievance,  which  is  also  chiefly 

sentimental,  though  its  material  side  is  not  en- 
tirely negligible,  is  the  enormous  extent  to 

which  it  is  said  that  '  palm-oil  '  flourishes  at 
Rio  Tinto  among  foremen,  contractors,  &c., 
and  even  it  is  whispered  among  some  of  the 
subordinate  members  of  the  English  staff. 

Many  of  the  foremen  are  said  to  '  stand  in  ' 
systematically  with  the  contractors,  and  'back- 

sheesh '  is  said  to  be  ordinarily  bestowed,  and 
in  some  cases  barefacedly  demanded  for  pro- 

motion from  labourer  to  miner,  on  the  occa- 
sion of  an  increase  in  wages,  of  appointment 

as  a  guard,  &c.,  &c.  Whether  or  not  one- 
quarter  or  even  one-tenth  of  the  current 
gossip  is  true,  matters  little.  There  can  be 
no  big  smoke  without  at  least  a  small  fire,  and 
the  importance  of  the  gossip,  as  regards  its 
results,  depends  not  upon  how  much  or  how 
little  of  it  is  true,  but  upon  the  undoubted  fact 
that  it  is  believed  in  local  Spanish  circles,  and, 
worst  of  all,  upon  the  fact  that  among  the 
workmen  a  belief  is  widespread  that  the  abuse 
reaches  upward  into  the  English  staff,  many 
members  of  which  are  supposed  to  participate 

in  the  '  backsheesh  '  that  is  said  to  be  levied 
right  and  left  by  contractors  and  foremen.  It 
is  not  enough  that  the  heads  have  clean  hands, 
and  would  have  their  subordinates  clean  like- 

wise. An  alien  administration  to  be  respected 

must  be  like  Caesar's  wife,  above  suspicion  ; 
the  moment  it  falls  under  suspicion  and  loses 
prestige  it  commences  to  become  hateful.  It 
is  well-nigh  an  impossibility  for  a  great  ad- 

ministration like  that  of  Rio  Tinto  operating 
in  a  foreign  land,  with  the  ideas  of  which  it  is 

out  of  sympathy,  ever  to  become  really  popu- 
lar ;  but  it  was  never  so  unpopular  in  times 

past  as  it  has  become  during  the  past  few 
years,  and  perhaps  loss  of  respect  may  have 
more  to  do  with  increased  unpopularity  than 
would  appear  at  first  sight  possible. 

JOHANNESBURG. 

Jupiter. — The  closing-down  of  the  Jupiter, 
the  deepest  mine  on  the  Rand,  no  matter  what 
official  explanations  may  be  given,  cannot  fail 
but  to  throw  a  doubt  on  the  future  success  of 

deep  mining.  The  Jupiter  property  consists 

of  about  500  claims  on  the  dip  of  the  Gelden- 
huis  Deep,  the  deepest  portion  of  the  workings 
exceeding  a  depth  of  5000  ft.  The  issued 
capital  of  the  company  exceeds  a  million 
sterling,  upon  which  one  dividend  of  5%  has 
been  paid.  Owing  to  the  prominence  lately 

given  to  deep  mining  on  the  Rand  by  the  un- 
satisfactory results  attained  at  the  Simmer 

Deep  and  the  Cinderella  Consolidated,  the 
doings  of  the  Jupiter  mine  have  been  much  in 
the  limelight,  and  it  was  only  the  other  day 
that  the  board  of  directors  considered  it  ad- 

visable to  increase  the  milling  capacity  from 

40,000  tons  to  60,000  per  month,  with  the  ob- 
ject of  reducing  the  average  working  cost  per 

ton  and  adding  to  the  total  profits.  As  a 

matter  of  fact,  the  necessary  loan  for  this  ex- 
tension of  plant  had  not  only  been  arranged, 

but  tenders  for  carrying  out  the  work  had 
been  railed  and  accepted.  However,  the 
labour  troubles  of  July,  having  affected  the 
native  labour-supply,  caused  the  directors  to 
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reflect  and  fully  consider  the  new  position, 
with  the  result  that  they  have  decided  to  close 
the  mine  down  for  the  present. 

The  closing  down  of  the  Jupiter  is  not  in 

any  way  due  lo  deep-mining  difficulties,  for, 
although  a  depth  of  over  5000  ft.  vertical  has 
been  reached  at  the  lowest  point  of  the  work- 

ings, the  average  working  cost  has  not  been 

The  old  Consolidated  Langlaagte  Mill. 

abnormally  high,  running  only  a  trifle  in  ex- 
cess of  the  average  of  the  whole  Witwaters- 

rand,  and  considerably  below  the  average  cost 
of  some  of  the  shallower  mines.  It  is,  how- 

ever, the  result  of  the  old  trouble  of  grade  de- 
clining with  depth,  a  trouble  somewhat  too 

common  on  the  Rand  to  allow  deep  mining 
prospects  generally  to  be  regarded  with  the 
complacency  shown  by  some  writers,  and, 
moreover,  a  trouble  that  seems  likely  to  in- 

crease in  intensity  as  greater  depth  is  reached. 
The  Jupiter  mine  has  always  been  a  well  de- 

veloped property,  while  the  group  controlling 
its  destinies  has  spared  neither  labour  nor  ex- 

pense in  equipment ;  but  despite  these  advan- 
tages, the  grade  has  continued  to  decline  with 

depth  at  a  greater  ratio  than  it  seemed  possible 
to  reduce  the  cost  by  large-scale  working ;  in 
fact,  if  the  mine  is  to  be  worked  at  all  it  has 
now  become  necessary  to  do  so  by  milling  4 
dwt.  ore.  For  the  past  five  years  over 
1,000,000  tons  of  ore  have  been  standing  de- 

veloped in  the  mine,  but  the  average  grade 
has  been  constantly  declining  ;  for  instance,  in 

1909  it  was  6  dwt.,  the  next  year  it  fell  to5'8 
dwt.,  and  in  1911  to  57  dwt.,  while  today,  if 
the  mine  is  to  be  worked,  it  becomes  neces- 

sary to  treat  4"1  dwt.  rock  at  a  profit.  As  be- 
fore remarked,  the  closing  of  the  Jupiter'can- 

not  but  create  a  bad  impression  of  deep  min- 
ing prospects,  although  scarcity  of  native 

labour  is  officially  given  as  the  real  cause.  It 
must  not  be  overlooked  that  most  ultra  deep 

mines  on  the  Rand  suffer  from  a  scarcity  of 
native  labour,  but,  had  the  average  of  the  ore 
reserve  been  maintained  at  the  level  of  four 

years  ago,  the  result  of  a  scarcity  of  native 
labour  would  not  have  been  so  apparent. 

Oil  Prospects. — The  fact  that  the  report 
of  the  oil  expert,  Mr.  Craig,  employed  by  the 
Government  to  examine  and  report  upon  the 

oil  resources  of  South  Africa,  is  not  encour- 
aging, causes  little  surprise  in  Johannesburg. 

For  years  company  promoters  have  thrived  on 
oil  prospects  in  different  parts  of  South  Africa 
by  trading  on  the  ignorance  of  investors.  Gas 
has  been  taken  as  an  indication  of  the  presence 
of  oil  by  promoters,  these  displaying,  as  a  rule, 
even  more  gas  than  the  boreholes.  The  fact 
is  that  the  geological  structure  of  South  Africa 
does  not  conduce  to  the  occurrence  of  oil 

springs,  while  the  proved  deposits  of  oil-shale 
are  too  limited  in  extent  to  justify  the  laying 
down  of  the  necessary  plant. 

Government  Areas. — Some  disappoint- 
ment is  naturally  expressed  locally  at  the  poor 

value  of  the  banket  struck  in  the  southwest 
shaft  of  the  Government  Areas  during  the 
month,  where,  at  a  depth  of  3614  ft.,  the  lode 

with  a  width  of  30  inches  only,  assayed  3"8 
dwt.  per  ton.  After  all,  too  much  importance 
need  not  be  attached  to  this  evidence,  in  face 

of  the  irregular  results  obtained  in  the  Brak- 
pan  property  adjoining,  as  well  as  in  the 
southeast  shaft.     After  all,  the  shaft  assays 
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in  the  Government  Areas  have  exceeded  anti- 

cipations, for,  when  averaged,  they  show  8'75 dwt.  over  a  width  of  34  inches.  The  north- 
east shaft,  the  first  to  intersect  the  banket, 

disclosed  a  lode  with  a  width  of  but  21  inches 

and  an  assay-value  of  7'7  dwt.,  while  the 
northwest  shaft,  at  a  depth  of  2395  ft.,  found 

the  banket  3 1  inches  wide  with  a  value  of  7'  1 5 
dwt.     The  southeast  shaft,  however,  in  what 
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was  regarded  as  the  least  promising  country, 
at  a  depth  of  3580  ft.,  struck  ore  57  inches 

wide  with  an  assay-value  of  16'5  dwt.,  so  that, 
despite  the  poor  results  shown  by  the  south- 

west shaft  at  a  depth  of  3614  ft.,  the  average 
results  of  the  deeper  portion  of  the  property 
are  higher  than  those  obtained  in  the  shallower 
portion  lying  immediately  on  the  dip  of  the 
Modderfontein.  These  results  show  that  in 
the  Government  Areas  the  lode  is  highly 
erratic  both  in  width  and  value,  as  is  the  case 

in  the  neighbouring  Brakpan  mine,  where  re- 
cent development  results  have  been  causing 

considerable  uneasiness. 

Coal  Trade. — There  has  been  a  good  deal 
of  grumbling  of  late  about  the  scarcity  of 
railway  trucks  for  the  conveyance  of  coal  to 
the  distant  markets.  Since  the  Union  of 

South  Africa  was  accomplished,  a  drastic  re- 
vision and  levelling-down  of  railway  rates  has 

occurred,  with  the  result  that  the  markets  for 
coal  have  been  considerably  extended.  For- 

merly little  Transvaal  coal  was  sent  oui  of  the 
province,  the  Rand  goldfield  and  the  Central 
South  African  railways  forming  the  only  mar- 

kets of  any  importance.  The  supplying  of 
these  distant  and  outside  markets  has  naturally 

put  a  strain  on  the  rolling  stock  of  the  lail- 
way,  and  there  are  bitter  complaints  made  by 
the  collieries  that  the  administration  did  not 

foresee  and  prepare  for  this  trade  expansion. 
When  the  Government  commission  was  in- 

vestigating the  probable  eflfect  of  the  Victoria 

Falls  power  scheme,  the  Coal  Owners'  Associ- ation came  forward  with  evidence  to  show 
that  the  collieries  would  probably  be  ruined  by 
the  wholesale  application  of  electrical  power 
on  the  Rand,  and  that  three  out  of  every  five 

tons  of  coal  then  produced  would  not  be  re- 
quired by  the  gold  mines.  Naturally,  evi- 

dence of  this  kind  did  not  tend  to  encourage 
the  railway  administration  to  add  to  its  rolling 
stock,  but  the  fact  is  that  the  consumption  and 
demand  for  Transvaal  coal  has  increased  con- 

siderably since  the  wholesale  application  of 

electrical  power  at  the  gold  mines  and  the  re- 
vision of  the  railway  rates,  thus  completely 

falsifying  the  evidence  of  the  Coal  Owners' 
.•\ssociation. 

Several  of  the  collieries  in  the  Middelburg 
district  have  been  complaining  about  the  loss 
of  a  working  day  per  month  through  lack  of 
empty  railway  trucks.  Such  a  loss  as  this  is 
fjuite  insignificant,  and  the  collieries  can  easily 
provide  against  it  at  a  trifling  expense.  Those 
who  have  had  any  experience  in  supplying 
(i;  ,t;mt  and  spasmodic  coal  markets  know  how 
e^  cntial  to  success  it  is  to  be  able  to  stock 

not  a  few  hours'  but  a  whole  month's  output, 
if  necessary,  and  the  Transvaal  collieries 
ought  not  to  have  attempted  to  supply  such 
coal  markets  without  taking  steps  to  store  coal 

when  rolling  stock  becomes  scarce,  as  is  un- 
avoidable under  the  circumstances. 

TORONTO. 

Porcupine.  —  The  management  of  the 
Dome  Mines  has  abandoned  the  policy  of  reti- 

cence hitherto  strictly  maintained,  and  de- 
cided on  giving  out  monthly  statements  as  to 

production.  Early  in  the  month  official  figures 
were  given  covering  the  five  months  from 
April  to  August  inclusive,  showing  that  during 
this  period  a  total  amount  of  53,885  tons  of 
ore  was  milled,  yielding  gold  to  the  value  of 
$519,666.  The  noteworthy  feature  of  the 
statement  is  that  the  returns  from  month  to 
month  show  a  steady  deterioration,  the  output 
for  April  from  9863  tons  being  valued  at 
$129,333,  while  the  milling  of  10,720  tons  in 
August  yielded  only  $67,660,  the  average 
value  per  ton  for  the  former  month  being  $13, 

as  against  $6'3I  in  August.  Since  then  the 
figures  for  September  have  been  issued  show- 

ing a  slight  improvement,  the  output  from 

10,790  tons  of  ore  being  $70,135.  The  re- 
turns for  the  five  months  show  a  reduction  in 

operating  cost  from  the  average  of  $4'95  per 
ton  in  1912  to  $3'86  per  ton,  which  in  August 
was  further  reduced  to  $3"40.  It  is  not  ex- 

pected that  the  new  battery  of  40  stamps  will 
be  in  operation  before  March.  The  main 
shaft  is  now  down  to  425  ft.  where  a  station 

is  being  cut  for  the  5th  level.  The  Hollinger 
has  completed  its  first  dividend  year,  the 
total  payments  to  shareholders  amounting  to 

$1,170,000,  or  39%  on  the  capital.  The  oper- 
ating profit  during  15  months  of  milling,  up  to 

September  9,  is  estimated  at  about  $  1 ,700,000. 
For  the  four-weekly  period  ending  September 
9  the  gross  profit  was  $145,866.  The  number 

of  tons  milled  was  12,264,  yielding  $17'80  per 
ton.  The  extraction  was  96'4/o  and  the  oper- 

ating cost  $5' 18  per  ton.  The  most  important 
feature  of  recent  underground  development  is 

the  discovery,  on  the  100-ft.  level,  of  a  vein 
supposed  to  be  an  extension  of  No.  1  vein  at 
a  distance  of  250  ft.  from  where  the  latter  was 
believed  to  have  stopped.  It  carries  7  ft.  of 
ore  possessing  the  same  characteristics  as  No. 
1,  .Another  vein  struck  on  the  300- ft.  level  is 
believed  to  be  a  continuation  of  vein  No,  8, 

The  Pearl  Lake  has  postponed  the  installation 
of  its  mill  until  the  spring  on  account  of  the 
additional  expense  and  difficulty  of  winter 
work.     It  will  be  a  ball-pebble  mill  with  a 
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capacity  of  250  tons  per  day,  and  the  extrac- 
tion will  be  by  the  cyanide  process.  During  the 

winter  development  will  be  continued  down  to 
the  1000-ft.  level.  At  the  Schumacher  a  new 

main  working-shaft  is  being  made  by  a  rise 
from  the  100-ft.  level  of  the  old  workings. 
When  it  is  timbered  to  the  100-ft.  level  it  will 
be  put  down  to  200  ft.  deep.  The  lOstamp 
mill  of  the ThreeNations, after  beingthorough- 
ly  tested,  is  now  in  regular  operation,  treating 
between  40  and  50  tons  daily.  The  Porcupine 

Miracle  is  installing  a  mill  with  crushing,  ball- 
mill,  and  straight  amalgamation  equipment, 
having  a  capacity  of  60  tons  per  day,  and  will 
add  a  cyanide  plant  in  the  spring.  They  have 

a  large  reserve  of  milling  ore  claimed  to  aver- 

will   be   made  to  ascertain  the  most  suitable 

method  of  cyanidation. 
Cobalt. — Many  of  the  Cobalt  operators  who 

have  not  regular  contracts  with  Canadian 

smelters  are  experiencing  difficulty  in  market- 
ing their  ore.  The  American  Smeltmg  &  Re- 

fining Co.,  to  whose  smelters  at  Perth  Amboy 

(New  Jersey)  and  Denver  (Colorado)  a  con- 
siderable proportion  of  the  Cobalt  ore  was 

consigned,  now  refuse  to  take  ores  having 
more  than  7%  of  arsenic.  This  bars  out  all 
the  smaltite  and  much  of  the  concentrate. 
Smelter  facilities  have  during  the  past  year 

been  lessened  by  the  closing-down  of  the 
Cobalt  plant  of  the  Canadian  Copper  Co.  at 
Copper  Cliff,  Ontario,  and  that  at  Carnegie 
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age  $11  per  ton.  The  HoUinger  Reserve  has 
been  acquired  by  the  Lewisohn  interests  after 
lengthened  negotiation. 

Kirkland  Lake. — A  rich  strike  has  been 
made  at  the  Tough-Oakes  property  in  this 
district,  consisting  of  coarse  gold  in  plates. 
Cracks  in  the  face  of  the  drift  one-sixteenth 
of  an  inch  wide  are  filled  with  gold,  and  the 

adjacent  rock  has  a  good  showing  of  gold  tel- 
lurides.  The  two  Wiseman  claims,  adjoining 

the  Tough-Oakes,  have  been  bought  by  H. 
Cecil,  representing  English  interests,  and  a 
new  company  has  been  organized  to  operate 
them,  under  the  name  of  the  Telluride  Gold 
Mines,  Ltd.,  capitalized  at  $1,500,000.  The 
Eucky  Cross  in  the  Swastika  district  has  been 
re-opened  under  the  management  of  G.  F.  S. 
Anderson,  late  of  the  Buffalo.  An  electrical 

power-plant  will  be  installed.      A  30-day  run 

Pa.,  and  the  burning  down  of  the  Orillia 
smelter.  The  remaining  smelters  are  engaged 
nearly  to  their  full  capacity  on  contract  work. 
In  this  emergency  there  is  a  disposition  to 
look  to  Europe  for  a  market,  as  in  Saxony 
there  are  smelters,  built  for  the  treatment  of 
ores  similar  to  those  of  Cobalt,  that  have  to 
import  ore  in  order  to  keep  in  operation.  The 

Orillia  smelter  is  to  be  re-built,  which  may 
partly  help  matters,  and  other  projects  for 
meeting  the  difficulty  are  under  consideration. 
The  annual  report  of  the  Kerr  Lake  for  the 
year  ended  August  31  showed  a  total  income 

■  of  $1,182,493,  an  mcrease  of  $138,075.  After 
paying  dividends,  a  surplus  of  $237,315  re- 

mained, bringing  the  total  surplus  up  to 
$954,308.  The  production  of  silver  was 
2,109,975  oz.,  and  the  ore  reserves  were  esti- 

mated to  contain   6,000,000    oz.      The    cost 
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of  production  was  2r39  c.  per  ounce.     The 

Coniagas  has  declared  an  additional  dividend 

bonus  of  3%,  bringing  the  total  payment  up 

to   14%.       When    this   is   paid   it    will    make 
the    total     disbursements    of    the    company 

85,920,000,  or  nearly  $2,000,000  more  than 

Its  capital.     Stanley  N.  Graham,  lately  man- 
ager of  the  Peterson  Lake,  has  resigned  his 

position,    having    been    appointed    professor 

of  mining  engineering  in  the  Technical  Col- 
lege,   Halifax,    N.S.      He    is    succeeded   by 

John    Baker,  formerly  of  the    Cobalt   Lake. 

The  Nipissing  during  September  mined  ore 
of    an    estimated    net     value    of     $191,753, 

and  shipped  bullion   and   custom   ore   of  an 
estimated  net   value  of   $442,588.       Owing 

to  the  great  demand  for  smelting  facilities  a 

good  deal  of  custom  ore  is  being  treated.    The 
No.  63  shaft  is  to  be  put  down  to  the  900  ft. 

level, as  cross-cutting  at  the  650-ft.  level  shows 

the  vein  at  that  depth  to  be  low  in  silver.     De- 

velopment at  a  greater  depth  will  be  under- 
taken to  discover  if  pay-ore  occurs  below  the 

conglomerate.    At  the  Chambers- Ferland  the 
No.  3  shaft,  now  down  135  ft.,  will  be  sunk 

to  the  300  ft.  level,  where  a  drift  will  be  run 

in  the  direction  of  the   No.   64  vein  of  the 

Nipissing.     The  Casey-Cobalt  has  now   30 

stamps  in  operation  worked  by  electric  power 

supplied  from  the  Montreal  river.   High-grade 
ore  is  being  stored  until  smelting  conditions 

improve.     The  Beaver  Auxiliary  at  Elk  lake 

has  encountered  high-grade  ore  on  the  200- ft. 
level  of  the  new  workings.   A  vein  2h  in.  wide 

is  stated  to  carry  6000  oz.  of  silver  per  ton. 
The  Trethewey  has  taken  a  working  option 

on  what  is  known  as  the  West  Beaver  pro- 

perty, at  Silver  Mountain  in  the  Port  Arthur 

district.     D.  L.  H.  Forbes,  consulting  engi- 
neer to  the  Trethewey,  will  have  charge  of 

operations  there  during  the  winter.  The  clos- 

ing-down of  the  Wettlaufer,  in  the  South  Lor- 
rain  district,  owing  to  the  exhaustion  of  its 

ore  reserve,  has  been  hastened  by  an  accident, 

three  or  four  hundred   tons  of  rock   having 

caved-in,   destroying   the   shaft   between   the 

first  and  second  levels.     Another  South  Lqr- 

rain  prospect,  the  Bellelen,  has  closed-down 
for  lack  of  funds. 

Pacific  Coast  Collieries.  —  This  com- 

pany, in  which  British  capital  is  largely  in- 

vested, which  has  for  some  time  been  carry- 
ing on  extensive  development  work  on  its  coal 

areas  on  Vancouver  island,  has  received  at  its 

head-office  in  Montreal  highly  satisfactory  re- 

ports as  to  the  work  accomplished.  The  South 

Wellington  mines  No.  1  and  2  have  reached 

an  output  of  800  tons  per  day.     Two  new 

shafts  on  the  same  property  are  nearly  com- 
pleted, being  some  650  ft.  deep  and  fitted  with 

a  modern  equipmient,  capable  of  producing 
about  1500  tons  per  day.  At  Suquash,on  the 
northern  shore  of  the  island,  a  large  staflf  of 
men  is  at  work,  and  when  the  equipment  is 
completed  the  capacity  at  this  point  will  be 
2000  tons  daily.  The  South  Wellington  mines 
are  situated  about  eight  miles  from  water 

transport,  the  company  owning  its  own  rail- 
road to  Boat  Harbor,  which  has  been  put  in 

shape  to  handle  a  greatly  increased  output. 

MELBOURNE. 

Oil. — Not  long  ago  Mr.  Carne  (one  of  the 
Government  geologists  of  New  South  Wales) 

was  lent  to  the  Federal  government  to  investi- 
gate the  occurrence  of  oil  in  Papua.  His  re- 
port is  not  a  convincing  document,  although 

it  appears  that  seepages  of  oil  can  be  traced 
in  certain  localities.  There  is  nothing  to  show 

that  the  geological  structure  of  the  country  is 

such  as  to  afford  great  hope  of  petroleum  be- 
ing found  in  quantity.  After  dealing  with 

this  phase  of  the  subject  Mr,  Carne  discusses 
the  possibility  of  oil  being  found  in  Australia. 
In  this  connection  it  may  be  mentioned  that 

for  many  years  past  a  considerable  number  of 
people  in  the  Commonwealth  have  held  that 
Australia  lies  within  the  petrologic  belt  ex- 

tending from  the  East  Indies  to  Timor  and 
into  Australia.  At  Roma  in  Queensland  a 
bore  sunk  to  a  considerable  depth  resulted  in 
a  big  escape  of  gas.  In  South  Australia 
asphaltum  has  been  found  on  the  coast  line, 
and  in  the  Northern  Territory,  over  1000 
miles  away,  traces  of  oil  have  been  discovered, 
but  the  geologists  all  along  have  declined  to 
accept  these  evidences  as  conclusively  proving 
that  oil  exists  in  .-Xustralia.  The  strata  are 
horizontal  or  have  simply  been  faulted.  There 
is  not  the  dome-shaped  anticlines  that  in  other 

parts  of  the  world  have  been  proved  so  im- 
portant a  factor  in  conserving  the  underground 

supplies  of  oil.  Quite  recently  an  efTort  has 
been  made  in  South  Australia  to  form  a  syn- 

dicate to  provide  funds  to  carry  out  boring  in 

certain  selected  regions  where  Tertiary  de- 
posits exist  with  the  object  of  testing  the 

country  for  oil.  It  seems  almost  certain  that 
this  project  will  gain  a  good  deal  of  public 
support ;  if  so,  there  is  a  chance  that  work 
will  be  conducted  on  the  systematic  lines  re- 

quired. Hitherto  most  of  the  search  for  oil 
has  been  done  in  a  haphazard  way  and  with- 

out any  "f  the  party  being  properly  equipped 

scientifically.  Only  recently  an  oil  expert  de- 
clared that  hehad  found  the  territory  he  wanted 
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in  South  Australia,  and  that  he  intended  to  go 
to  the  United  States  for  the  capital  necessary 

to  have  it  tested.  When  asked  if  any  geolo- 
gist had  reported  on  his  discovery,  he  gave 

an  emphatic  shake  of  the  head  and  said  he 

did  not  want  any  "  damned  geology  man  to 
teach  him  his  business  "  !  ! 

Dredging. — AustraUan  capital  is  still  being 
devoted  to  acquiring  dredging  properties  in 
the  Malay  States  and  in  the  Philippines.  In 
connection  with  Malay  tin-dredging,  the  last 
flotation  was  the  Kampong-Kamunting  claim, 
about  6  miles  from  Ipoh,  reported  on  by 
Messrs.  A.  W.  Freeman,  Bethune  Horton,  and 
Naish,  all  Australians  and  thoroughly  trained 
men.  The  issue  was  made  in  Sydney  with 
great  success  and  it  is  intended  to  place  on 
the  properties  two  Australian-built  dredges  at 
a  cost  of  ̂ 50,000.  The  whole  enterprise  is 
to  be  run  under  Australian  conditions.  Now 
word  has  come  to  hand  that  the  same  group 
of  experts  has  approved  of  170  acres  at  Kota 
near  Larut.  This  property  is  estimated  by 
Mr.  Freeman  to  average  1  lb.  of  tm  per  cubic 
yard,  and  as  dredging  has  been  proved  by  the 
Tongkah  Compound  Co.  to  cost  about  4|d. 
per  cu.  yd.,  it  is  easy  to  see  that  with  tin  at 
^170  per  ton,  a  substantial  margin  of  profit  is 
possible,  provided  the  testing  of  the  ground 
is  a  proper  index  to  its  actual  yield  when 
dredged.  The  drift  of  capital  from  Australia 
to  the  East  is  an  indication  of  the  enterprise 
of  Australians  and  of  their  desire  to  find  fresh 
investment  outside  old  established  fields. 

Mount  Lyell. — Mining  in  Tasmania  is 
going  on  steadily.  The  Lyell  Blocks  mine, 
which  joins  the  North  Lyell,  has  sunk  a  shaft 
to  over  1100  ft.  close  to  the  boundary  of  the 
latter  property.  The  importance  of  this  work 
lies  in  the  fact  that  the  ore-shoots  in  the  North 
Lyell  mine  have  been  underlying  from  the 
850-ft.  level  rapidly  in  the  direction  of  the 
Lyell  Blocks  lease.  At  1100  ft.,  however, 
according  to  official  reports,  there  seems  to  be 
some  check  to  this  movement,  and  it  is  thought 
that  the  direction  of  the  ore-shoot  has  changed 
back  into  the  North  Lyell  ground.  This  can 
only  be  demonstrated  by  actual  exploratory 
work.  The  supporters  of  the  Lyell  Blocks 
Co.  do  not  accept  the  statement  that  there  has 

been  any  variation  in  the  underlie  of  the  ore- 
bodies,  and  they,  therefore,  are  continuing  to 
sink  their  shaft  in  the  hope  that  at  greater 
depth  they  will  pick  up  the  formation.  On 
the  other  hand  the  Mt.  Lyell  people  are  most 
confident  that  the  pitch  of  the  ore  will  enable 
them  to  intersect  it  in  their  Lyell  Comstock 
block.  So  far  as  the  North  Lyell  is  concerned, 

it  is  now  unwatered  and  is  being  steadily  de- 
veloped and  worked.  The  output  of  the  mine 

is  increasing  with  the  result  that  the  company 
will  soon  be  treating  the  former  tonnage  of 

ore.  With  copper  at  its  present  price  a  divi- 
dend for  December  should  be  assured. 

Broken  Hill. — There  is  nothing  fresh  in 
mining  affairs  at  Broken  Hill  except  at  the 
British.  There  the  company  is  endeavouring 

to  prove  the  downward  continuation  of  the 

pBANOXOt I  A 

CAMBODIA 

^^^CAP^qCO 5caie  of  Mi/ei 

Tlie  Malaif  Slates. 

ore-shoot  worked  in  Thompson's  shaft.  On 
this  development  the  future  of  the  property 
depends.  It  has  to  be  admitted  that  up  to  the 
present  the  grade  of  ore  developed  in  the 
British  mine  has  not  been  nearly  so  high  as 

was  expected.  The  average  has  been  nearer 
13%  than  14%  of  lead,  and  it  has  been  a  fortu- 

nate circumstance  that  the  price  of  that  metal 
has  kept  so  high,  while  the  company  has  been 
re-organizing  the  whole  of  its  plant.  There 
seems  to  be  some  expectation  that  the  cost 
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will  drop  considerably  below  20s.  per  ton,  but 
with  the  experience  of  the  South  Broken  Hill 
recently,  it  seems  too  much  to  hope  that  there 
is  going  to  be  so  great  a  savmg  m  treatment 
as  a  good  many  people  assume.  The  works 
when  completed  will  provide  for  a  continuous 
extraction  of  the  metals  in  the  ore,  and  it  can 
be  admitted  that  as  cheap  work  as  is  possible 
will  follow.  At  present  the  formation  in  the 
bottom  cross-cut  at  No.  1 1  level  is  rhodonitic 

and  quartzose,  and  not  sufiiciently  high-grade 
to  inspire  the  greatest  of  confidence. 

Copper  mines  in  North  Queensland  seem 
to  have  fallen    on   rather   hard    times.     The 
Mount  Elliott  had  barely  got  started  after  the 
strike  when  a  creep  occurred  and  news  came 
to  hand  that  two  of  the  levels  were  practically 
thrown  out  of  use.     It  is  difficult  to  find  out 

exactly  the  extent  of  the  damage  because  a 
close  oversight  is  kept  over  the    news    that 
comes  from  the  mine.     It  would  appear  that 

the  creep  is  likely  to  stop  development  on  the 
bottom  level  for  a  while  and  it  is  almost  sure 
to  interfere  with  dividends.     The  Hampden 

company  has  been  compelled,  owing   to   the 
dry  weather,  to   use  the   mine- water   for   its 
smelters,  with  consequent  leaky  water-jackets. 
The  Hampden  mine  itself  is  not  developing 
any  better,  but  good  ore  is  being  opened  up 
below    No.    5    level   in    the    Duchess    mine. 

Among    the   outside    properties    the    Mount 
Cuthbert  has  succeeded   in  raising  locally  a 
considerable  amount  of  capital,  which  should 
enable  it  to  develop   its  leases   without  any 
call  for  money  from  abroad.     The  company 
at  the  present  time  has  proved  over  ;^800,000 
worth  of  copper  ore  in  the  Mount  Cuthbert, 
Warwick  Castle,  and  Mighty    Atom    leases. 
The  State  is  constructing  a  railway  to    this 

company's  mine  and  it  is  expected  that  com- 
munication will  be  established  by  June  next. 

The    Edmund    Davis    group    in    London    is 
understood  to  have  completed  the  deal  over 
the  Mount  Oxide  mine,  which  lies  northwest 
of  the  Cuthbert.      Hence  the  importance  of 
the  railway.     The  new  company  appears  to 

be  heavily  capitalized,  considering'  the  distance 
of  the  property  from  rail,  but  there  is  said  to 
be  a  substantial  quantity  of  high  yrade  copper 
ore  in  reserve.     W.  H.  Corbould  has  recently 

inspected  the  property  on  behalf  of  the  Lon- 
don group,  but  of  course  his  conclusions  have 

not  been  made    known    on  this  side    of    the 
world. 

Processes. — At  Hroken  Hill  work  on  the 
different  flotation  processes  continues  lo  ad- 

vance in  interest.  It  <  an  now  be  said  of  the 

Lyster  process  that  it  has  been  commercially 

established.     On  the  South  Blocks  mine  re- 
coveries of  over  85%  of  the  lead  have  been 

achieved.     This  is  a  world's  record  for  such 
work.     The  process  has  been  acquired  by  the 
Minerals  Separation.    The  process  selectively 
separates  galena   from   blende.      While   this 

process  is  the  only  one  working  on  full  com- 
mercial lines,  there  are  several  other  methods 

for   dealing    with    the    slime    being   tried    at 
Broken    Hill,     One  of   these   is   the    Owen, 

which  is  being  tested  at  the  South  mill  and 
is  expected  to  respond  to  anticipations.     The 
Lyster    process    is    continuous    in    operation 
while  the  Owen  is  more  or  less  intermittent. 

Notwithstanding    that,  both    involve    similar 
technical  methods  such  as  the  control  of  aera- 

tion and  of  certain   solutions.     Bradford,   at 

the  Proprietary  mine,  has  been  also  working 
on  a  selective  flotation  process  for  the  treat- 

ment of  slime,  and  it  is  understood  that  his 

company  will  soon  put  up  a  working  unit  to 
demonstrate  what  can  be   done   with   it.     It 

may  be  added  that  the  Zinc  Corporation  is 

applying  the  Horwood  process  to  the  treat- 
ment of  very  refractory  material.     This  pro- 

duct is  the  siimey  residue  collected  after  the 
treatment    of    the    tailing    by    the    Minerals 

Separation   process  and    the    tabling    of    the 

Minerals    Separation    concentrate.     In    con- 
sequence, it  is  a  concentrated  zinc  slime  in 

which  the  mineral  particles  are  more  or  less 
oxidized  owing  to  the  fact  that  the  original 
material  comes  from  old  dumps  that  have  been 
standing    for    years    in    the    open.      Regular 
shipments  of  zinc  concentrate,  as  the  result  of 
the  use  of  the  Horwood  process  on  this  class 

of  material,  are  being  sent  away  and  all  diffi- 
culties in  connection  with  treatment  have  been 

overcome.     This  process  should  have  an  im- 
portant application  in  the  treatment   of   the 

Tasmanian  pyritic  ores,  such  as  exist  at  Rose- 
bery  and  Mount  Read.     It  is   gratifying   to 
note  that  Broken  Hill  is  still  leading  the  way 

in  the  field  of  metallurgical  research  in  con- 
nection   with    the    flotation    processes.     The 

leaders  are  men  like  Bradford,  Klug,  Hylton, 

Lyster,    McBryde,    and    Owen.      The    Zinc 
Corporation  works  on  the  South  Blocks  mine 
may  be    specially  cited   as    carrying  on   the 
most    progressive    work.     This    is    the    case 
especially  in  connection  with  the  development 
of  the  Lyster  and  the  Horwood  processes.     It 
must  be  satisfactory  to  Mr.  F.  A.  Govett  and 
the  Hoover  brothers  to  know  that  the  repre- 

sentative of  Bewick,  Moreing  ik  Co.  on  this  side 
of  the  world  has  been  so  successful  in  inculcat- 

ing the  staff  with  the  desire  to  excel, as  they  have 
done,  in  this  important  branch  of  metallurgy. 
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Copper. — After  several  months'  delay  the 
new  hydro-electric  plant  of  the  Backus  & 
Johnston  Co.,  6  kilometres  below  Casapalca, 
has  been  successfully  put  into  operation.  The 

plant  consists  of  two  units  of  1000  horse- 
power each,  and  a  third  unit  in  reserve.  The 

water  available  is  over  3500  litres  per  second, 

and  the  net  fall  83'5  metres,  which  is  led  to 
Voith  turbines  through  pipes  \' 2  m.  diam.  and 
180  m.  long,  direct  coupled  with  2000-volt 
dynamos.  This  voltage  is  transformed  to 
11,000  volts  prior  to  transmission.  A  unique 
feature  of  the  water-line  is  the  system  of 
settling-tanks   at  the   intake.       As    the    river 

tons),  the  smelter  will  treat  about  12,000  tons 

of  ore  per  month,  according  to  the  present  in- 
tentions of  the  management.  The  company 

has  been  able  recently  to  obtain  about  8000 
tons  of  ore  per  month  from  all  its  Morococha 
holdings,  leases,  and  custom  business.  Plans 
are  now  being  made,  in  view  of  the  electric 
power  that  will  be  available,  for  an  extensive 

campaign  of  development,  involving  the  in- 
stallation of  power-drills.  In  addition  to  sink- 

ing the  Natividad  shaft  to  the  800-ft.  level,  a 
8000-ft.  adit  (to  be  10  ft.  wide  and  7  ft. 

high)  will  be  driven  to  cut  the  veins  now  be- 
ing exploited,  in  Cajoncillo  hill,  also  serving 

outside  properties  with    which  arrangements 
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brings  down  slag  and  tailing,  it  is  necessary  to 
get  rid  of  them  to  avoid  their  scouring  action 
and  accumulation  in  the  ditch  ;  the  water  will 
pass  through  the  same  tank  only  on  alternate 
days.  The  total  length  of  the  ditch-line  is 
1300  metres.  As  soon  as  the  plant  has  been 
tested,  the  greater  part  of  the  power  generated 
will  be  put  immediately  into  use  at  the  smelter, 
the  balance  to  be  transmitted  to  the  proposed 

power-plant  at  the  company's  holdings  in 
Morococha.  The  new  converter-  plant,  includ- 

ing an  electrically-driven  Nordberg  blowing- 
engine,  will  probably  be  started  in  the  latter 
part  of  November,  and  blister  copper  will  be 
exported,  thus  avoiding  shipments  of  matte. 
This  innovation  will  mean  the  discontinuance 

of  shipments  abroad  of  the  higher-grade  cop- 
per-silver ores  from  Morococha.  In  view  of 

the  present  limited  bin  capacity  (about  6000 

have  been  made  for  ore  that  will  be  extracted. 
This  adit  will  be  the  longest  in  the  district  and 
its  results  will  have  an  important  bearing  as 
to  the  future  of  the  district.  The  Govern- 

ment has  appointed  a  commission  to  study  the 
feasibility  of  a  cross-cut  adit  from  Yauli  (a 
station  on  the  main  line  of  the  Central  railroad 
of  Peru,  at  kilometre  195  from  the  port  of 
Callao)  to  Morococha,  to  be  6  kilometres  in  an 
air-line  and  300  metres  below  the  lowest  pres- 

ent workings  in  the  district.  This  project  is 
intended  to  serve  for  drainage  as  well  as  ex- 

ploration purposes.  Operations  in  Morococha 
are  in  better  position  again  with  the  return  of 
the  labourers  from  their  annual  harvesting. 
Considerable  activity,  other  than  that  already 
referred  to,  is  manifest,  and  the  previous 
freight-car  famine  has  been  alleviated. 

The  Magistral  properties,  inside  from  Chim- 
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bote,  have  been  optioned  by  local  people,  who 
intend  to  develop  the  property  so  as  to  inter- 

est foreign  capital  in  the  enterprise.  The  ore 
is  a  mixture  of  chalcopyrite  and  pyrrhotite, 
averaging  5%  copper  (readily  sorted  to  8% 
copper)  and  carrying  a  little  gold  and  silver, 
in  a  contact  metamorphic  zone  between  lime- 

stone and  andesite.  The  width  of  the  mineral- 
ization is  stated  to  vary  up  to  100  metres.  A 

30-ton  brick  furnace  has  been  in  service  spas- 
modically using  local  anthracite  (said  to  be 

abundant)  as  a  fuel.  The  workings  are  not 
extensive.  The  distance  of  the  property  from 

kilometre  76,  on  the  Chimbote-Recuay  rail- 
road, is  90  kilometres.  The  intervening  topo- 

graphy is  rugged. 
Gold.  —  Considerable  outside   attention  is 

being  given  to  the  possibilities  of  gold  mining 
in  Peru,  extending  from  the  concession  granted 
to  a  strong  syndicate  in  London,  covering  the 
headquarters  of  the   Marahon  river,  close  to 
the    Ecuador    boundary,    to    the    concession 
covering  the  tributaries  of  the  Inambari  river, 
in  southern  Peru.     The  first  mentioned  con- 

cession, covering  dredging  ground,  met  with 
some  oppo:>ition  before  it  was  obtained,  due 
to  the  location  being  in  questionable  territory. 

This  point  has  evidently  been  over-ridden,  for 
a  prominent  engineer,  lately  of  South  Africa, 
has    been    examining    the    ground    for    some 
months  and  is  returning  to  the  coast.     It  is 
known  that  native  washings  exist,  otherwise 
information  concerning  the  region  is  meagre. 
The   concession    does  not  conflict   with    the 

Koppel  concession,  obtained  several  years  ago 
in  connection  with  the  proposed  railroad  from 
Paita,  on  the  coast,  to  the  navigable  waters 
of  the  Marafion  which  flows  to  the  Amazon. 

The  concession  in  southern  Peru,  also  cover- 
ing dredging  ground,  is  being  more  actively 

investigated  by  a  syndicate  from  California ; 
recently  30  tons  of  drilling  machinery,   and 
accessories,  were  shipped  inside.     The  pre- 

liminary work  has  been  satisfactory.      If  the 
extensive  holdings  are  found  to  yield  profitable 
returns,  it  will  be  necessary  to  build  a  railroad 
to  the  field,  beginning  near  Tirapata,  a  station 
on  the  southern  railway  of  Peru.     At  Visca- 
chani,  in  the  district  of  Sandia,  department  of 

Puno,  the  hydraulic  operations  oi  the  Com- 
pania  Aurifera  .\rgentina  Peruana  are  being 
conducted   profitably   after  several    years  of 
less  successful  work.     There  appears  to  be  a 
scare  ity  of  water  as  delivered.   The  Aporoma 
Goidfields,  an  English  company,  is  lun  operat- 
mg  regularly  ;  rumours  of  the  cessation  of  all 
Wink  have  been  circulated.     It  appears  that 

an    additional    ditch,  costing   fully    /"JO.OOO, 

would   relieve   the   water   situation   so  as   to 
enable  continuous  work  to  be  carried  on,  but 
the   funds   for  such  an  expenditure  are  not 
available.  This  property  also  is  in  the  Sandia 
district.   The  Santo  Domingo,  which  has  been 

the  premier  gold  mine  of  Peru,  in  the  adjoin- 
ing district  of  Carabaya,  has  recently  been 

optioned  to  Argentine  parties.     Meanwhile  a 
small  amount  of  work  is  being  done  in  the 
mine,  and  the  mill  is  treating,  in  addition,  the 

tailing  of  previous  years'  work.    The  Monte- 
bello  mine,  situated  about  six  miles  from  Santo 

Domingo,   which    was  shut-down    for  seve- 
ral years  after  a  short  blaze  of  local  glory,  has 

been  optioned  by  the  same  people.   If  the  out- 
cofne  of  the  present  investigations  is  favour- 

able both  properties  will  be  developed  simul- 
taneously.    In  the  department  of  Apurimac, 

district  of  Cotabambas,  the  Cotabambas  Aura- 
ria    has    been    obtaining    profitable    results 

at   Cochasayhuas.     The   present   plant,  con- 
sisting of  10  stamps  and  a  Huntington  mill, 

is  treating  16  tons  of  sorted  ore  per  day.    The 

bullion  shipments  are  only  from  the  amalga- 
mation recovery,  although  the  cyanide  annex 

has  been  tried,  but  is  apparently  not  in  full 
running  order  as   yet.      In    contrast    to   the 
above,  judging  by  the  decline  in  the  price  of 
the   shares  and   the   failure    to    produce    the 
monthly  bullion  shipments  predicted,  are  the 
operations  of  the  Andaray-Posco  company  in 
the  province  of  Condesuy,  department  of  Are- 
quipa.    The  two  Lane  mills  are  not  being  sup- 

plied with  the  tonnage  they  could  treat.  Only 
one  mill  is  working,  handling  about  16  tons 
per  12  hours,  and  the  free  milling  portion  of 

the  gold  contents  is  recovered.   Further  north- 
ward, near  Nazca,  the  centre  of  a  pre-Inca 

civilization,  a  gold  vein,  said  to  average  8  oz, 
over  a  width  of  one  foot,  is  being  opened  up. 

This   property   is   not   favourably  located  as 

regards  water  for  milling  purposes;  it  is  with- 
in 60  miles  of  the  Pacific  Ocean.     The  New 

Chuquitambo    Gold    Mines,    near    Cerro    de 
Pasco,  continues  to  produce  about  300  ounces 
of  gold  per  month,  treating  from  80  to  100 
tons  of  ore  per  24  hours,  in  the  40stamp  mill. 

The  cyanide  plant  is  still  inactive.     An  in- 
cline is  being  sunk,  from   the  lowest  of  the 

three  tunnels,  and  is  40  metres  long  at  present. 
.\bout  140  men  are  employed  in  the  mine  and 
mill.   ICxploitation  is  chiefly  by  open-cut.    The 
Hualiaga  river  has  been  recently  denounced, 

along  that  part  of  it  that  is  about  4  days  horse- 
back ride  from  Cerro  de  Pasco,  for  the  account 

of  a    New   York   syndicate.      The   region   is 
below   the   ground   controlled   by   the   Ambo 
Gold  .Mines  Co.  (mentioned  in  the  September 
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issue),  and  is  expected  to  be  a  dredging  pro- 
position. The  ground  has  been  tested  super- 

ficially. The  test-holes  did  not  reach  bed- 
rock. The  Santa  river,  in  the  district  of  Santa, 

department  of  Ancash  (inside  from  Chimbote) 

which  has  been  held  for  several  years  as  pos- 
sible dredging  ground,  is  still  in  the  stage  of 

negotiation  on  the  part  of  the  owners,  who  are 
endeavouring  to  sell.  A  limited  amount  of 
prospecting  was  done,  but  bed-rock  was  not 
reached.  There  is  no  other  gold  mining  of 
note,  except  the  work  in  the  Potaz  district 
(inside  from  Chimbote),  one  company  having 
recently  shipped  a  small  Hardinge  ball-mill 
to  its  property. 

Oil. — The  interest  displayed  in  the  Peru- 
vian oilfields,  already  mentioned  in  these  col- 

umns, has  taken  a  definite  form  with  the  an- 
nouncement that  the  Standard  Oil  Company  has 

acquired  control  (60%)  of  the  London  &  Paci- 
fic Petroleum  Co.,  through  the  action  of  Sir 

A.  Williamson.  The  shares  of  the  late  Mr. 
William  Keswick  were  bought,  and  endeavours 
are  under  way  to  purchase  the  minority  share- 

holders' interests.  It  is  stated  that  shares  of 
the  Standard  Oil  Company  were  exchanged 
for  the  Keswick  holding,  and  that  between 
^300,000  and  ̂ 400,000  will  be  spent  in  im- 

provements, principally  a  refining  plant  cap- 
able of  turning  out  200,000  cans  of  kerosene 

and  gasoline  per  annum.  This  expenditure  is 
to  be  for  the  account  of  the  Standard  Oil. 
The  Talara  and  Negritos  districts  are  thus 
controlled.  These  lie  about  40  miles  north  of 
Paita,  the  most  interesting  seaport  in  northern 
Peru.  At  Talara  are  the  present  refinery  and 
shipping  wharves.  The  total  annual  produc- 

tion has  been  about  100,000  tons,  but  within 
recent  months  this  has  been  increased  to  the 

rate  of  nearly  170,000  tons.  The  Lagunitas 
company,  which  is  operating  on  leased  ground 
of  the  London  &  Pacific  Petroleum  Co.,  has 
been  selling  its  product  to  the  Standard  Oil. 
Its  annual  output  has  been  increasing,  and 
now  amounts  to  over  30,000  tons.  The  Inca 
company  is  another  lessee  working  on  Lon- 

don &  Pacific  ground.  The  Lobitos  Oil- 
fields Co.,  which  is  controlled  by  Sir  A. 

Williamson  (of  the  firm  of  Williamson  &  Bal- 

four), is  producing  nearly  80,000  tons  per 
annum.  This  company  is  obtaining  its  best 
results  from  the  deep  sand,  over  2000  ft. 
holes,  and  recent  work  of  the  London  &  Paci- 

fic drills  has  met  with  similar  satisfactory  re- 
turns. The  Zorritos  property,  owned  by 

Faustino  G.  Piaggio  &  Co.,  is  an  outside  pro- 
ducer, which  is  responsible  for  an  output  of 

15,000  tons   yearly.     The    property    lies    24 
5—4 

miles  south  of  Tumbes,  a  port  near  the  Ecua- 
dor border,  and  includes  a  refinery  plant  and 

accessories. 

CAMBORNE. 

Dolcoath. — It  will  be  recalled  that  at  the 

half-yearly  meeting  held  in  August,  the  man- 
ager announced  the  intersection  of  the  South 

Entral  lode  in  the  cross-cut  north  from  New 

Sump  shaft  at  the  210-fm.  level,  and  that  for 
the  distance  then  driven,  the  lode  had  aver- 

aged 35  to  40  lb.  black  tin  per  ton.  Now 
comes  the  news  that  the  cross-cut  north  at  the 
190-fm.  level  has  intersected  a  lode,  which, 
over  a  width  of  6  ft.,  assays  60  lb.  black  tin 

per  ton.  At  the  meeting  the  manager  antici- 
pated that  it  would  probably  be  six  months 

before  the  South  Entral  lode  could  be  reached 

at  the  190-fm.  level,  so  if  this  is  the  same  lode 
as  found  in  the  210-fm.  level,  it  would  appear 
that  the  lode  has  been  faulted.  It  is  officially 
stated  that  at  present  no  definite  opinion  can 
be  formed  as  to  the  connection  of  the  new  dis- 

covery with  the  South  Entral  lode  found  at 
the  210-fm.  level. 

Wheal  Kitty  &  Penhalls.  —  Like  the 
neighbouring  property,  West  Kitty,  this  mine 
has  shown  improvement  during  the  past  few 
months.  For  the  twelve  weeks  ended  Septem- 

ber 27,  the  sales  of  black  tin  amounted  to  49 
tons  from  a  tonnage  of  ore  milled  of  3547,  or 
a  recovery  of  31  lb.  per  ton.  This  compares 
with  3587  tons  of  ore  milled,  producing  33  tons 

of  black  tin,  or  a  recovery  of  20'6  lb.  per  ton, 
for  the  first  twelve  weeks  of  1913.  Although 
the  monetary  value  of  the  sales  is  not  pub- 

lished, it  is  evident  from  these  figures  that 
despite  the  substantial  fall  in  price,  the  result 

of  the  current  half-year's  working  is  likely  to 
show  a  much  improved  state  of  affairs  finan- 

cially. The  development  footage  is  down 
somewhat,  due  to  a  dearth  of  miners.  The 

drifts  on  the  Wheal  Kitty  lode  at  the  730-ft. 

level  from  Sara's  shaft  are  being  extended 
with  all  speed,  the  end  west  by  rock-drill. 
This  end  has  of  late  given  the  best  results,  the 
lode  averaging  18  in.  in  width  and  601b.  in 
content.  At  Wheal  Vottle  a  nice  bunch  of 

tin  has  been  opened  up  at  the  24-fm.  level, 
and  this  is  now  the  best  point  in  the  mine. 

Geevor. — In  my  last  letter  I  stated  that  a 
separate  company  was  to  work  a  portion  of 
the  undeveloped  area  of  the  Geevor.  This  has 
now  been  formed,  the  Geevor  Extended  Tin 
Mines,  Limited,  having  been  registered  on 

October  21  with  a  nominal  capital  of  /^50,000 in  shares  of  5s.  each.  The  working  capital 
has  been  privately  subscribed. 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper  : 

Oct.  1913  Sept.  1913  Oct.  1912 

£!}>.  9s.  5d.       Cll.  5s.  3d.       ̂ 76.  10s.  7d. 
While  on  the  one  hand  the  attention  of  the 

market  has  been  drawn  to  the  continued  de- 
crease in  stocks,  prices  on  the  other  hand  have 

been  under  the  influence  of  the  strained  re- 
lations between  the  United  States  and  Mexico. 

These  opposing  factors  have  imparted  a  steady 
tone,  and  have  kept  us  free  from  a  slump,  in 
the  general  depression,  as  well  as  from  rash 
optimism,  .\nticipations  of  trade  declines  are 
growing,  and  there  are  signs  that  speed  is 
slackening.  It  is,  however,  only  the  compari- 

son with  recent  high  records  that  gives  room 
for  dissatisfaction,  and  copper  consumption 

today  compares  favourably  with  that  of  pre- 
vious years.  Further  depletion  of  stocks,  al- 
ready at  a  dangerously  low  level,  will  be  a 

misfortune,  and  while  Mexican  disturbances 
are  curtailing  industrial  development  they  are 
at  the  same  time  responsible  for  some  diminu- 

tion of  supplies.  American  refineries  have 
freely  drawn  upon  English  standard  copper  to 
replace  this  shortage. 

Standard  copper  was  sold  as  high  as 
^75.  5s.  for  cash,  but  the  end  of  the  month 
saw  a  decline  to  ̂ 73.  7s.  6d.  for  cash  and 

£l2.  2s.  6d.  for  three-months.  The  widening 
of  the  backwardation  is  noteworthy  and  indi- 

cates the  extent  of  the  bear  movement.  The 

decline  may  go  still  farther,  for  in  addition  to 
the  general  expectation  of  trade  retrogression, 
it  is  felt  that  production,  arrested  by  tempor- 

ary causes,  will  speedily  increase  and  outstrip 
consumption  once  more. 

TIN. 
Average  prices  of  cash  standard  tin  : 

Oct.  1913  Sept.1913  Oct.  1912 

^185.  Os.  3d.  /'193.  7s.  7d.  ̂ 228.  9s.  Id. 
Trading  has  been  featureless,  prices  rang- 

ing within  narrow  limits.  Predictions  early 
in  the  month  of  an  improved  statistical  posi- 

tion based  upon  small  Straits  shipments  were 
not  realized,  and  the  slight  animation  that 
these  predictions  engendered  soon  died. 

Speculation  in  tin  is  non-existent.  The  tin- 
plate  trade  shows  signs  of  regaining  activity, 
but  .\merican  demand  is  disappointing,  while 
reports  from  there  as  to  trade  conditions  are 
contlicting.  Sonje  uneasiness  is  expressed  as 
to  the  effect  of  the  new  Tariff  Law.  The 

lark'e  operators  are  ignoring  the  market.    The 

contango  has  widened  tc  25s.  in  the  absence 
of  manipulation.  The  future  of  prices  is 
largely  dependent  on  developments  in  the 
United  States,  and  these  give  little  hope  of 
improvement  for  some  time  ahead. 

LEAD. 

Average  prices  of  soft  foreign  lead : 
Oct.  1913  Sept.  1913  Oct.  1912 

;^19.  9s.  5d.       ̂ 19.  14s.  lOd.       ̂ 20.  8s.  Od. 
Lead  has  ruled  steady  and  high.  The 

Russian  demand  has  continued  to  exercise  a 

leading  influence  on  the  market,  for  the  de- 
mand from  there  has  continued  right  up  to 

the  end  of  the  month.  A  strike  has  broken 

out  at  the  Sopwith  works,  and  the  prospects 
are  that  the  struggle  will  be  a  lasting  one  ;  on 
the  other  hand  preparations  are  reported  for 

increased  output  from  other  Spanish  produc- 
ers. On  the  whole  buyers  may  reasonally 

hope  that  a  relief  from  the  period  of  high 
prices  is  in  sight.  Dealers,  having  anticipated 
the  fall  already,  have  been  rather  severely 
punished  for  their  temerity.  There  was  a 
substantial  bear  account  open  for  October, 
which  was  covered  with  difficulty,  and  there 

is  a  good  deal  to  buy  for  November. 

SPELTER. 

Average  prices  of  good  ordinary  brands  : 
Oct.  1913  Sept.  1913  Oct.  1912 

£2^.  13s.  9d.      ̂ 21.  3s.  lOd.      £21.  5s.  lOd. 
The  market  has  been  .uneventful,  with  a 

drooping  tendency.  Buyers  are  reserved,  and 

speculators  have  still  to  realize  their  late  pur- 
chases. First  hands  are  not  inclined  to  make 

concessions,  their  stocks  at  works  having  been 
considerably  reduced  in  the  last  two  months, 
and  being  expected  to  decline  further  by  the 
end  of  the  year.  The  decline  for  the  month 
amounts  to  about  10s.  per  ton. 

OTHER  METALS  AND  MINERALS. 

Prices  quoted  on  November  10: 

Silver. — 27id,  per  oz. 
Platinum. —  185s.  per  oz. 
Bismuth. — 7s.  6d.  per  lb. 

Aluminium. — £^\  to  /"83  per  ton. 
Nickel. — if  170  per  ton. 

Antimony. — ^28  to  ̂ "30  per  ton. 
Quicksilver. — £l.  5s.  per  flask. 
Manganese  Ore. — 9id.  to  1  lid.  per  unit. 
Ikon  Ore.  —  Cumberland  hematite  23s. 

per  ton  at  mine.     Spanish  19s.  6d.  delivered. 
Pig  Ikon. — Cleveland  51s.  per  ton.  Hema- 

tite 64s.  6d.  per  ton. 

Wolfram  Ore.— 34s.  per  unit  (1%). 



DREDGING  DISCREPANCIES 

Errors  in   Estimates.      Insufficient  Testing.      Bank   Measurements. 

Capacity  of   Dredge.      Labour.      Transport. 

By  D'ARCY   WEATHERBE. 

ALTHOUGH  the  following  notes  may 
not  be  of  immediate  value  to  the  engi- 

neer engaged  in  alluvial  mining,  it  is 

hoped  that  to  the  non-technical  director  and 
other  persons  who  have  to  do  with  the  manage- 

ment or  direction  of  such  enterprises,  they  may 
illustrate  reasons,  more  nearly  obvious  to  the 

engineer,  for  the  disappointing  results  fre- 
quently occurring  in  an  industry  that  should 

be  a  relatively  safe  form  of  mining  venture. 
Several  cases  have  been  observed  recently 

where  the  returns  from  tin  and  gold  dredges 
have  been  widely  at  variance  with  the  value 
estimated  in  previous  reports  on  the  properties. 
By  the  use  of  modern  methods  in  testing  allu- 

vial deposits,  and  provided  that  sufficient  funds 
are  available  for  thoroughly  examining  the 
ground,  there  should  be  little  excuse  in  most 
cases  for  such  variation.  An  analysis  of  the 
commoner  causes  may  be  instructive. 

In  one  instance,  a  prospector,  who  was  a 
good  panner  and  a  man  who  had  been  present 
at  most  of  the  gold  rushes  of  the  past  25  years, 
was  sent  to  a  remote  country  by  a  London 

syndicate  to  report  on  a  gold-bearing  river. 
A  fair  number  of  pits  were  sunk,  in  some  cases 
to  bed-rock,  but  in  most,  where  the  water  was 
too  heavy,  the  pay-gravel  was  not  reached. 
He  furnished  a  report,  which,  though  in  ac- 

cordance with  the  circumstances  stated,  ex- 
pressed a  glowing  opinion  of  the  richness  of 

the  deposit.  The  evidence  of  the  richness  of 
the  property  was  not  sufficient,  but  a  member 
of  the  syndicate  had  been  advised  that  the 
only  infallible  method  to  prove  the  value  of 
placer  ground  was  to  drill  it,  and  consequently 
a  young  man  was  sent  out,  who,  though  a 

capable  drill-man,  had  had  no  experience  in 
dredging.  The  work  was  carried  out  sys- 

tematically from  a  topographic  point  of  view, 
but,  admitting  that  the  panning  results  were 
correct  for  the  quantities  of  gravel  washed  in 
each  case,  it  was  most  unlikely  that  such  a 
man  could  make  correct  deductions  on  which 

to  base  the  probable  recovery  by  dredging. 
As  it  was,  the  average  value  reported  was 

good,  and  a  small  dredge  purchased  from  the 
stock  of  a  dredge-building  firm  was  sent  out 
and  erected.      The   value  recovered   by   the 

dredge  proved  to  be  30%  lower  than  the  figure 
given  in  the  report,  and  as  the  capitalization 
had  been  based  on  a  sanguine  interpretation 
of  the  prospecting  value,  the  business  was  a 
complete  failure. 

A  number  of  years  later  a  larger  area,  in- 
cluding the  above  property,  was  examined  for 

other  people  by  a  well-known  engineer,  but, 
as  insufficient  money  for  thorough  work  was 
furnished,  only  a  few  lines  of  drill-holes  and 
pits  were  put  down  at  long  intervals  apart. 
In  his  report  the  engineer  stated  that,  although 
the  actual  results  of  his  prospecting  showed  a 

1.     Mauchurian  Chinese  Alluvial  Miners. 

value  of  Is.  4d.  per  yard,  the  bed-rock  was 
irregular,  and  the  ground  patchy,  and  that 
much  more  work  was  necessary  to  delimit 
accurately  the  dredgable  area  and  to  estimate 
closely  the  average  return  to  be  expected 
from  dredging.  The  report  was  taken  as  suf- 

ficiently favourable  to  warrant  the  organiza- 
tion of  a  company.  A  modern  dredge  was 

installed.  At  the  end  of  the  first  year's  work 
the  average  recovery  was  Is.  lOd.  per  yard, 
or  about  35%  more  than  estimated. 

In  these  three  cases  the  reasons  for  the  dis- 
crepancies are  easily  traced  to  false  economy 

in  preliminary  expenditure,  but  the  ultimate 
cost  was  much  more  than  if  a  thorough  ex- 

amination had  been  made  in  the  first  instance, 
to  say  nothing  of  the  waste  of  time  and  money 

347 
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in  the  original  installation.  In  the  first  and 
second  cases  incompetent  men  were  employed 

either  through  ignorance  or  due  to  the  penny- 
wiseand-pound-foolish  policy  that  produced 
the  inaccurate  assumptions  made  by  the  pro- 

moters from  the  third  examination.  Fortu- 

nately for  the  shareholders  in  this  last  case  the 

results  were  larger  than  anticipated,  but  this 

may  be  ascribed  to  good  luck,  and  the  future 
may  hold  in  store  much  disappointment. 

Another  typical  case  occurred   where    the 

ground  was  carefully  examined  by  drilling  and 

pit-sinking.     The  bed-rock  was  soft,  clayey, 
and  irregular,  and  in  some  cases  it  was  even 

difficult  by  drilling  to  determine  its  junction 

with  the  gravel.     The  deposition  of  the  gold 

varied  in  its  vertical  relation  to  bed-rock,  and 

in  most  places  there  were  two  distinct  gold- 
bearing  layers.     The  lower  one,  close  to  the 
real  bed-rock  and  the  richer,  was  absent  where 

the  bed-rock  was  high.  The  upper  pay-gravel, 

which  lay  on  a  thin  layer  of  clay  (false  bed- 

rock), was  of  just  sufficient  richness  to  war- 
rant working  the  ground,  if  an  unnecessary 

depth  was  not  dredged  at  those  points  where 

no  gold  occurred  below.     In  the  engineer's 
report,  detailed  information  was  given  as  to 

the  depths  of  holes,  water-level,  depth  of  bed- 
rock, etc.,  and  also  the  estimated  dredging 

depth  in  each  case,  and  his  calculations  as  to 

yardage  gave  due  consideration  to  this  last 
factor.    A  dredge  was  placed  on  the  property 

and  a  so-called  '  practical '  man  was  put  in 
charge  of  the  work,  but  the  report  and  the 

carefully  prepared  plans  and  sections  of  the 
examining  engineer  were  ignored,  probably 

because  of  the  manager's  inability  to  under- 
stand them.     The   yardage  actually  dredged 

by  the  erstwhile  winchman,  whose  fixed,  but 
in  this  case  fallacious,  idea  was  invariably  to 

dig   into  bed-rock,  was  largely  in  excess  of 
what  was  necessary,  and  the  natural  result  of 
moving  barren  ground  containing  a  quantity 
of  sticky  clay  was  a  greatly  reduced  yield  per 

yard,  notwithstanding  the  fact  that  the  pre- 
ceding examination  had  been  most  carefully 

and  competently  made  and  the  advice  tendered 
in  it  correct. 

There  has  always  been  discussion  between 
advocates  of  shaft-sinking  and  those  of  drill- 

ing as  to  the  best  method  of  prospecting 
dredging  ground.  In  practice  both  methods 
are  successfully  used  by  capable  engineers, 
and  a  combination  is  often  employed,  the 

choice  of  method  depending  upon  many  con- 
ditions not  necessary  to  enter  into  here.  As 

a  matter  of  fact,  the  method  matters  much 
less  than  the  intelligence  and  care  with  which 

the  work  is  carried  out,  but  in  any  event  a 

thorough  appreciation  of  the  principles  of 

sampling  and  the  special  objects  in  view  in 

the  particular  case,  combined  with  a  thorough 

practical  experience,  are  indispensable  to 
accurate  and  useful  results. 

Even  when  the  best  engineer  and  sufficient 

money  for  an  exhaustive  examination  are 

furnished,  some  discrepancies  are  not  unavoid- 
able, but  if  his  advice  is  strictly  followed  in 

the  further  exploitation  of  the  property,  or, 
better  still,  if  his  services  are  retained  in  a 
consulting  capacity,  at  least  until  production 
commences,  such  discrepancies  should  be 

greatly  minimized. 
A  fruitful  cause  of  differences  between  pros- 

pecting and  dredging  returns  is  incorrect  bank 
measurement,  especially  when  the  surface  is 
under  water.  In  lode-mining  examinations, 
the  estimates  of  ore  reserves  are  made  by  sur- 

veying, usually  with  insufficient  data  to  go 

upon,  but  the  actual  output  afterward  can  be 
more  accurately  checked  by  weighing.  In  the 

yardage  approximations  of  placers,  methods 
of  measurement  analogous  to  surveying  are 
also  used,  while  the  check  after  an  area  is 
worked  out  is  done  by  a  method  no  more 
accurate. 

In  reporting  it  is  useful  to  express  the  esti- 
mate of  value  in  terms  of  cubic  units,  and  also 

in  terms  of  units  of  surface  area,  that  is,  per 

acre  or  per  block  of  arbitrary  size,  the  blocks 
so  expressed  being  each  identified  on  the  plan. 
The  smaller  the  blocks  (in  reason)  the  better, 
but  the  area  of  each  should  bear  a  more  or  less 

fixed  relation  to  the  detail  in  which  the  pros- 

pecting has  been  carried  out  in  that  block  and 

to  the  regularity  or  otherwise  in  the  distri- 
bution of  the  gold,  tin,  or  platinum,  in  the 

alluvium.  The  more  holes  or  shafts  to  the 
acre  and  tlie  more  regular  the  distribution  of 
the  metallic  contents  the  smaller  the  size  of 
the  blocks  should  be. 

In  testing  dredging  ground  many  cases 
occur  where  the  estimates  for  average  value 

are,  to  a  varying  extent,  computed  from  the 
weights  of  gravel,  and  an  arbitrary  factor  is 
often  used  in  converting  this  to  the  cubic  unit. 

Results  by  this  method  may  be  just  as  lament- 
able as  those  produced  by  using  an  arbitrary 

factor  for  the  specific  gravity  of  an  ore  in  cal- 
culating ore  reserves  in  a  lode  mine;  in  fact 

more  so,  as  the  yield  per  unit,  and  conse- 
quently the  margin  of  profit,  is  usually  so  very 

much  lower  in  gravel  deposits  than  in  lodes. 
Moreover,  there  is  less  excuse  for  mistakes 
in  the  placer,  as  its  mass  is  more  homogeneous, 
and  its  ratio  of  weight  to  bulk  and  its  exact 
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extent  are  more  easily  determined.  In  one 
case,  however,  I  found  a  variation  of  from 
1600  lb.  per  cubic  yard  in  material  near  the 
surface  to  nearly  3600  lb.  in  deeper  gravel  in 
the  same  vertical  section.  Such  variation  is 

extremely  rare,  and  such  a  vertical  change, 

2.     Ox-Carts  in  the  Neuqiien  Desert,  Argentine. 

which  would  be  more  or  less  common  to  the 

deposit  over  its  whole  area,  would  be  due,  as 
in  the  case  mentioned,  to  an  easily  observed 

physical  change  in  the  material,  as,  for  ex- 
ample, the  overburden  of  tundra  in  Siberia  or 

the  so-called  muck  '  in  Alaska.  In  using  the 
weight  method  the  greatest  precaution  must 
be  taken  between  wet  and  dry  material,  and 
in  the  cubic  method  the  average  ratio  between 
gravel  loose,  and  in  place  must  be  fixed  by 
actual  tests.  Wherever  possible  a  unit  of 
volume  in  place  should  be  used  in  the  actual 
testing,  but  it  is  always  advisable  to  determine 
the  relation  between  this  and  its  weight. 

In  computing  the  capacity  of  an  imaginary 
dredge  that  at  the  moment  of  calculation  does 
not  exist,  only  experience  and  the  utmost 
thoroughness  in  testing  and  observation  will 
serve  in  order  to  make  the  proper  allowances 
for  lost  time  and  capacity,  due  to  mechanical 
reasons,  to  clay,  boulders,  uneven  surface,  or 

irregular  and  hard  bed-rock,  or  where  con- 
stricted or  awkward  areas  might  necessitate 

leaving  ground  unworked  on  account  of  fre- 
quent turning  or  change  in  the  position  of  the 

machine. 

All  these  factors  and  many  others  affect  the 
ratio  of  recovery  to  prospecting  value ;  and, 
of  course,  affect  the  cost  per  yard.  Rocker, 
sluicing,  and  other  tests  with  and  without 
quicksilver,  in  conjunction  with  panning  and 
careful  examination  of  the  tailing,  materially 
assist  in  the  final  estimate  of  the  probable 
recovery  by  the  dredge. 

To  give  a  reliable  estimate  of  the  future 

working  cost,  it  is  essential  that  the  examining 
engineer  has  had  previous  experience  in  mine 
management ;  considering  the  varying  con- 

ditions of  transport,  labour,  and  climate,  etc., 
under  which  the  industry  is  now  carried  on  in 
all  outlying  parts  of  the  world,  the  more  of 
this  he  has  had,  the  better  he  is  equipped. 

Work  under  tropical  conditions  such  as  are 
found  in  the  Malayan  peninsula,  the  Gold 
Coast,  Colombia,  and  similar  places,  does  not 
fit  an  engineer  for  examination  work  in  the 

Arctic  or  sub-Arctic  regions,  nor  is  the  engi- 
neer whose  practice  has  lain  only  among  such 

placers  as  cover  thousands  of  square  miles  of 
platinum  and  gold-bearing  ground  in  the  Urals, 
Siberia,  Alaska,  or  the  Yukon  equipped  for 
work  in  the  tropics. 

Besides  the  mechanical  difficulties  inci- 
dental to  seasonal  or  permanent  frost,  the  short 

season,  varying  from  four  to  six  months,  which 
is  available  for  transport,  construction  and 
working,  greatly  augment  the  initial  capital 
outlay  necessary  for  equipment,  etc.,  while 
estimates  for  working  cost  or  profit  must  often 
allow  for  thawing  gravel,  and  for  decreased 
capacities  and  increased  loss  of  metal.  Fixed 
charges  accumulate  during  the  winter  period 
of  enforced  idleness,  and  must  be  consequently 
allowed  for,  though  in  Russia  and  Siberia  a 
good  use  may  be  made  of  these  periods  in 
many  ways  that  only  experience  can  teach. 

3.  Llama  iranniiort  in  Bolivia. 

Initial  capital  is  largely  increased  in  these 
northern  countries  by  the  enormous  machines 
now  employed,  weighing  sometimes  up  to 
1200  tons  each,  not  including  the  hull,  which 
requires  as  much  as  750,000  B.M.F. of  Oregon 

pine. 
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Engineers  accustomed  only  to  dredges  of 

this  type,  equipped  with  buckets  of  from  13 

to  16  cu.  ft.  capacity,  hnd  it  hard  to  believe 
that  there  is  true  economy  in  equipping  good 

properties  with  such  comparatively  light  and 

cheap  machines  as  have  recently  been  pro- 
ducing excellent  results  in  the  old  tailing  and 

light  gravel  of  Oriental  tinfields,  notwith- 
standing the  fact  that  there,  on  the  Gold 

Coast,  Nigeria,  and  in  the  northern  republics 

of  South  America,  buried  timber  is  a  common 

obstacle  to  high  yardage  capacity,  which  is 

the  real  secret  of  low  costs  in  dredging. 

The  effects  of  intense  cold  or  heat,  extreme 

altitudes  and  unhealthy  localities  tend  largely 

to  increase  the  item  of  salaries  and  wages, 

and  to  reduce  the  efficiency  unit.  The  effect 

of  any  one  of  these  conditions  is  sometimes 

alone  sufficient  to  ruin  the  prospects  of  an 

enterprise  by  the  excessive  amount  spent  in 

the  above  items,  travelling  expenses,  and 

above  all  m  lost  time  and  expense  incurred  at 

critical  periods  by  frequent  changes  in  staff 
and  skilled  labour. 

These  factors  can  only  be  intelligently  ap- 

preciated by  the  engineer  who,  by  experience 
or  careful  study,  has  learnt  how  to  remove  or 

suitably  prepare  such  unfavourable  local  con- 
ditions before  the  arrival  of  plant  and  staff  for 

construction  work.  The  lessons  of  Panama 

are  an  example  of  such  efficient  organization 
on  a  gigantic  scale. 

Long  dealing  with  a  single  nationality  or 

class  of  workmen  is  apt  to  crystallize  the  atti- 
tude of  an  engineer  toward  labour  in  general, 

and  his  estimates  of  the  mental  or  physical 

efficiency  of  a  new  type  may  be  misleading. 

The  more  efficient  the  original  type  to  which 

he  was  accustomed,  the  more  intolerant  is  he 

liable  to  be  in  dealing  with  the  new,  especially 
when  his  experience  of  it  is  only  gained 

during  the  opportunities  provided  by  examina- 
tion work. 

Experience  only  with  the  comparatively 

cheerfuldisposition  of  theChinaman,  Malayan, 

Korean,  or  Negro,  and  their  comparative 

amenity  to  discipline  may  suffer  rude  shock 

in  first  contact  with  such  a  dour  mdividual  as 

the  Russian  peasant.  Or  the  contrast  pro- 
vided by  the  lazy,  plausible,  and  sometimes 

treacherous  Spaniard  or  Latin-Anieric  an,  and 

the  energetic  and  more  businesslike  character 

of  the  Canadian,  American,  or  Cornish  mmer 

is  so  marked  as  to  make  previous  experience 
es'-cntial  in  gauging  human  capacity. 

Mf^thods  of  transport  and  its  cost  vary 

greatly  in  different  countries,  capacity  and 

speed  being  the  chief  cost-controlling  fa(  tors. 

Steamers  on  the  sea  or  on  large  rivers  or  lakes 
have  their  antitheses  in  canoe,  small  boat,  and 
raft  on  inland  waters,  while  the  makeshift  for 
railways  is  road  traffic  by  tractor,  cart,  or 
sledge.  In  rough  mountainous  country  and 
on  the  desert  or  jungle  trail,  pack-transport 
predominates,  and  its  various  forms  cover  a 
wide  variety  such  as  porter,  donkey,  llama, 
mule,  camel,  elephant,  reindeer,  and  dog.  The 
extreme  range  in  cost  per  ton  involved  in  the 
above  examples  or  their  combinations  makes 
it  obvious  even  to  a  novice  how  the  transport 

question  alone  might  cause  an  enterprise  to 
be  abandoned. 

On  taxes,  royalties,  and  Government  exac- 
tions and  the  altitudes  of  Governments  and 

their  officials  and  the  extent  to  which  these 

may  be  evaded,  ameliorated  or  met,  often 

depend  the  success  or  otherwise  of  an  under- 
taking. In  all  such  matters  as  the  above  and 

in  elucidating  titles,  tact  and  a  knowledge  of 
the  language  and  customs  of  a  country  are  of 
great  assistance  to  an  engineer  in  making  his 
forecast. 

Careful  study  of  the  water  conditions  for 
power,  flotation,  boilers,  or  washing  may  save 
an  enterprise  from  failure  or  at  least  from  a 

much  larger  capitalization  than  was  antici- 

pated. 
Of  all  classes  of  mines,  except,  perhaps, 

certain  coal  seams  or  easily  accessible  bedded 

deposits,  dredging  areas  offer  the  least  excuse 
for  inaccurate  sampling,  and  the  fact  does  not 
seem  to  be  generally  recognized,  or  at  least, 

sufficiently  appreciated,  that  a  thorough  allu- 
vial examination  in  most  cases  eliminates  the 

future  charge  against  a  property  involved  in 

the  items  '  prospecting  and  development ' 
which  occupy  such  a  prominent  place  in  the 
cost-sheet  of  nearly  every  other  form  of  mine. 
Engineers,  however,  are  not  magicians,  the 
views  of  some  individuals  to  the  contrary,  and 

it  is  perhaps  also  not  clearly  comprehended 
that  the  deductions  in  a  thorough  and  well- 
made  report  are  first  of  all  the  results  of  prac- 

tical management  and  general  experience  and 
the  faculty  of  applying  it  to  the  problem  in 
hand,  and,  secondly,  of  the  hardest  kind  of 
work.  The  relative  value  of  these  qualities 
in  one  case  as  compared  with  another  mainly 
differentiate  between  engineering  efficiency 
and  incapacity. 

Unfortunately  for  the  engineer  the  version 
of  his  views  given  to  the  prospective  share- 

holder does  not  always  accentuate  the  fact 

that  his  report  is  only  a  preliminary  one,  ade- 
quate facilities  not  having  been  afforded  him 

to  do  the  thorough    work    warranted.      The 
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prospectus  may  quote  the  opinions  of  a  host 
of  individuals  not  quahfied  to  pass  upon  the 

matter,  or  it  may  reflect  the  optimistic  inter- 
pretations of  sundry  directors.  When  facts 

afterward  prove  the  prospectus  to  be  unjusti- 
fied, the  engineer  is  often  given  the  blame 

without  having  had  the  responsibility. 
Many  more  photographs  might  be  added  if 

space  admitted,  but  those  given  will  serve  to 
emphasize  my  remarks  relating  to  labour  and 
transport. 

(l).  This  shows  a  group  of  coolies  from  the 
Chefoo  district,  which  provides  some  100,000 
miners  and  labourers  in  the  Amur  and  Mari- 

time provinces  of  Eastern  Siberia.  This  class 
provides  an  individual  physically  far  stronger 
and  more  energetic  than  the  southern  China- 

man, who,  however,  is  supposed  to  be  cleverer 
and  more  adaptable  as  carpenter,  mason,  or 
mechanic. 

(2).  The  head  of  the  Great  Southern  Rail- 
way of  Argentina  is  at  present  in  the  territory 

of  Neuquen.  From  here  north  and  northeast 
to  the  Andes  lies  a  great  stretch  of  undeveloped 
and  sparsely  inhabited  country  providing  little 
fodder  or  water  for  animals.  Wagons  drawn  by 
mules  and  oxen  constitute  the  method  of 

transport,  and  in  summer  these  usually  travel 
only  between  sundown  and  sunrise  on  account 
of  the  intense  heat.  From  the  town  of  Cor- 
dero  to  Chosmalal,  in  the  foot-hills,  the  trail 
is  nearly  300  kilometres  long,  and  the  journey 
in  summer  takes  from  11  to  12  days.  Six 

oxen  haul  I'S  metric  tons. 
(3).  The  llama  belongs  to  the  same  wool- 

hearing  family  as  the  gtianaco  and  vicuna,  but 
is  the  only  one  of  the  group  that  has  been 
domesticated.  Used  by  the  Inca  tribes,  the 
llama  still  forms  a  valuable  factor  of  transport 
in  the  highlands  of  Peru  and  Bolivia.  His 
carrying  capacity  is  only  about  100  lb.,  and 
his  speed  is  rather  less  than  a  pack-mule. 

(4).  In  Eastern  Siberia,  especially  on  the 
seaboard  and  among  the  extensive  maritime 
rivers  and  lakes  north  and  west  of  the  lower 

Amur,  the  dog-sled  forms  a  valuable  adjunct 
to  reindeer  and  horse  transjwrt,  and  in  many 
instances  is  used  for  the  Government  mail 
service.  Teams  of  from  7  to  1 3  are  used,  and 
11  dogs  will,  with  fair  going,  do  70  versts  (45 
miles)  per  day  and  carry  10  poods  (360  lb.), 
with  a  passenger,  on  the  sled.  .^  reindeer 
when  packed  carries  only  two  poods  (721b.) 
dead  weight,  but  is  better  in  deep  snow  than 
the  dog, 

(5).  In  high  Peru  extraordinary  ftais  are 
accomplished   by  the   Ouichua   Indian,   who 

can  go  for  days  with  heavy  loads  and  for  in- 
credible distances  subsisting  only  on  a  few 

handfuls  of  parched  maize  and  a  pouch  of 
dry  coca  leaves.  Articles,  such  as  pianos, 
that  could  not  have  possibly  been  moved  in 
such  a  country  by  any  other  means,  have 
occasionally  been  taken  for  hundreds  of  miles 
over  trails,  steep,  narrow,  and  rough,  on  the 

backs  of  a  group  of  these  Indians.  The  photo- 
graph illustrates  one  of  these  men  on  the  old 

Inca  road  from  Cuzco  to  the  north,  carrying 
an  enormous  load  of  alamo  (poplar)  branches. 

(6).  This  view  of  pack-mule  transport  in 
the  Cordillera  region,  shows  a  sight  too  com- 

mon in  any  mountainous  country  to  need 

special  comment. 
(7).  A  somewhat  unusual  difficulty  of  steam 

road-traction  is  illustrated,  the  heavily  loaded 
wagon  of  a  large  tractor  being  shown  off  the 
track  on  a  typical  road  in  the  forests  of  Eastern 
Siberia.  The  nakatniks  (poles)  with  which 
these  roads  are  corduroyed  are  cut  in  lengths 
suitable  for  telega  or  tarantass  traffic.  When 
they  rot  or  break  they  are  not  soon  replaced, 

and  the  resulting  conditions  cause  such  occur- 
rences as  are  here  shown. 

The  Royal  Mint  report  shows  that  dur- 
ing 1912  30,248,742  sovereigns  were  issued, 

and  6,203,015  half-sovereigns,  making  a  total 
value  of  ̂ 33,350,249.  The  gold  bullion  de- 

livered to  the  Mint  during  the  year  was  worth 
^33,062,768,  and  in  addition  light  coin  to  the 
value  of  ;^3,2 16,856  was  received.  The 
amount  of  gold  coin  held  by  banks  in  the 
United  Kingdom  on  the  last  day  of  June  1912 
was  ;/ 60,640,681.  The  silver  coins  issued 

during  1912  had  a  face  value  of  /^2, 455, 575, 
of  which  ̂ 544,966  was  in  half-crowns, 
^753,781  in  florins,  ̂ 758,680  in  shillings, 

^282,270  in  sixpences,  and  ̂ 1 15,877  in  three- 
penny pieces.  Of  bronze  coins  issued  the 

total  face  value  was  ;^323,235,  or  double  the 
average  of  recent  years.  Of  this  amount, 
^70,000  in  pence  was  coined  at  Birmingham. 
The  number  of  pennies  issued  was  65,155,200, 

of  half- pennies  21,324,000,  and  of  farthings 
7,036,800,  or  a  total  of  93,516,000.  During 
the  operation  of  coining,  gold  to  the  value  of 

^"14,171  was  lost,  chiefly  in  the  course  of 
melting,  and  to  a  smaller  extent  in  annealing. 
Of  this  amount  ̂ 3140  was  recovered  on  the 

sale  of  '  sweep.'  The  report  contains  details 
on  this  subject ;  also  some  technical  informa- 

tion on  annealing,  by  T.  Kirke  Rose,  and  on 
the  recovery  of  sil\er  in  the  chlorine  refining 

process. 
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ROAD    TRACTION    BY  STEAM  IN   SIBERIA. 



THE   PITTSFIELD  OIL-FIELD 

By  WILBUR   GREELEY    BURROUGHS. 

THE    Pittsfield   oil    and    gas   field   is  in  Geology.— The  top  rock  formations  are
  the 

Lorain    county,   35   miles   southwest   of  Berea  and  the  Bedford,  of  the  Mississippian 

Cleveland,  and  U  miles  southeast  of  the  period  corresponding  to  the  Lower  Carbonifer- 

town  of  Oberlin,  in  Ohio.     The  area  so  far  ous  series.    Thus  far,  the  wells  have  started  in 

tested  extends  2  miles  north  and  south  by  1^  the  Bedford  shale,  after  penetrating  the  Glacial 

miles  east  and  west.  drift,  the  Berea  sandstone  having  been  eroded 

iifiles 

4. 

sKlitmeters 

Contotrrinterval-lO  feet. 

Fit.  1. 

The  surface  is  level,  save  where  streams 
have  slightly  dissected  the  plain,  as  shown  in 
Fig.  1.  The  smoothness  of  this  plain  is  due 
to  the  drift  that  was  deposited  by  the  ice  dur- 
mg  the  Glacial  period.  Before  this  deposition, 

the  region  was  one  of  considerable  relief,  hav- 
ing suffered  a  long  period  of  erosion.  The 

drift,  by  fillmg  the  valleys  and  all  irregular- 
ities, rejuvenated  the  topography. 

prior  to  the  Glacial  period.  Within  li'miles eastward,  however,  there  is  a  Berea  sandstone 

quarry,  while  to  the  northward,  and  in  Oberlin 
to  the  northwest,  the  same  sandstone  occurs, 

showing  that  the  absence  of  the  Berea  form- 
ation m  this  area,  so  far  as  developed,  is  merely 

local.  About  9  miles  northwest  of  the  oil-field, 
at  South  Amherst,  Bedford  shale  comes  to  the 
surfa(  (■    in   the   river   valleys,   while    2    miles 

354 
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farther  north  the  Cleveland  shale  is  exposed 

and  continues  as  the  top  formation  to'  Lake 
Erie. 

The  table  [on  the  next  page]  of  the  Geologi- 
calScaleof  Ohio  exhibits  the  position  occupied 
by  those  formations,  through  which  the  drill 
passes  on  its  downward  course  to  the  Clinton 
formation  of  the  Silurian,  in  which  is  found 

classed  together  as  the  Hudson  River  Group. 
The  records  of  several  of  the  wells  are  tab- 

ulated below,  using  the  drillers'  names  for 
the  formations  penetrated.  From  these  sec- 

tions can  be  ascertained  the  particular  local 
conditions  encountered  in  drilling  within  this 
area.  The  records  from  the  remaining  wells 
are  similar  to  those  here  given. 

Fig,  5,     WELL    No.    7    BLOWING   OIL. 

the  sand  containing  the  oil  and  gas. 
The  names  of  the  Devonian  formations — 

Delaware  limestone,  and  Columbus  limestone 
— were  classed  as  late  as  1893  in  Ohio  State 
Geological  Survey  reports  under  the  general 
heading  of  Upper  Helderberg,  or  Corniferous 
Limestone. 

The  Monroe  formation,  of  the  Silurian,  was 
called  Lower  Helderberg,  or  Waterlime. 

The  Richmond  formation,  Lorraine  forma- 
tion, and  Eden  shale,  of  the  Ordovician,  were 

Well  No.  1. 

Feet 
from  the 

surface. 
92 

170 

890 1130 
1150 

1171 

Drive  pipe 

Showing  fresh 
water 

Top  of  limestone Water 
Water 

Big  water 
1500-1600  SoftHme-shale 

Salt  water 2060     Bottom  of  Lime 

Feet 

from  thi surface. 
145 
185 

925 
2112 2142 2172 

2202 

2230 

Well  No. 

Drive  pipe 

Water 

Top  of  Big  Lime Bottom  of  Lime 

Top  of  Shell Bottom  of  Shell 

Top  of  Chnton sand 
Bottom  of  Chnton 

sand 
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Names  of  Formation 

Geological  Scale  of  Ohio. 

Thickness  in  Feet  Kinds  of  Rock 

.Unconformity 

a 

4) 

Dunkard 

Monongahela 

Conemaugh... 
c ci 

c 

-^-{  Allegheny 
C 
C 

Pottsville  Conglomerate 

525  ±  Sandstones,  generally  massive,  shales,  lime- 
stones, and  thin  coal  seams  ;  non-marine, 

at  least  in  part. 

200 — 250  Shales,  limestones,  sandstones,  with  impor- 
tant beds  of  coal. 

400 — 500  Upper  part  mainly  shales  ;  lower  part  sand- 
stone, with  some  shale  and  limestone. 

165 — 300  Shales,  limestones,  sandstones,  with  impor- 
tant coal  seams. 

250  ±  Light-coloured  sandstones  and  conglomer- 
ates, with   some   shale  and  a   few  coal 

seams. 

Unconformity 

c 

'a 

a 

w 

Maxville  limestone   

Logan  group   
Black  hand  conglomerate 
Cuyahoga  shale    

'  Sunbury  shale. 
Berea  grit   

25  + 100—150 
50—500 

150  —  300 

5- 

5- 

-30 

-217 

Bedford  shale 

B 
.5 

'c 

o 

Ohio  shale   

Olentangy  shale   
Delaware  limestone. 

«    I  Columbus  limestone 

Monroe   

B 

'u 

c7) 

Niagara  group 

Clinton  limestone  (outcrops 
in  southwestern  Ohio)... 

Clinton  formation  in  central 
and  northern  Ohio 

Medina  shales   

Richmond 
08 

>  -^  Lorraine 

o   ' 
73 

Eden  (Utica)  shale 
Trenton  limestone.. 

50—150 

300—2600 
20—35 
30—40 110 

50—600 

150—350 

10—75 
in  outcrop 

75—150  + 
under  cover 

50—150 

300  ± 

300 

250 
130 

Fossiliferous  limestone,  often  brecciated. 
Sandstone,  massive  conglomerate,  and  shale. 
Sandstone  and  fine  conglomerate. 
Light-coloured,  argillaceous  shales,  with 

thin  beds  of  sandstone.  Shale  charac- 
terized by  ferruginous  nodules. 

Black  bituminous  shale. 

Sandstone,  used  for  building-stone,  and  for 
grindstones  ;  locally  carries  oil,  gas,  and 
brine. 

Thin  beds  of  shale  ;  occasional  thin  beds 
of  sandstone. 

Mainly  black,  or  dark  brown,  shale. 
Blue,  highly  fossiliferous. 
Blue,  thin-bedded. 
Light -coloured,  often  containing  chert 

masses. 

Compact  magnesian  limestone,  usually 

poor  in  fossils. 
Light-coloured  shale  at  base,  dolomitic 

limestone  above,  and  a  thin  bed  of  sand- 
stone at  the  top. 

Crystalline,  locally  replaced  by  iron  ore. 

Limestone,  sandstone,  and  shale,  inter- 
bedded. 

Red,  or  yellow  non-fossiliferous  shale,  with 
local  thin  beds  of  sandstone.  Some  thin 
bedded  limestone. 

Alternating  beds  of  shale  and  limestone, 

highly  fossiliferous. 
Alternating  beds  of  shale  and  limestone, 

highlv  fossiliferous. 

Black.  
■ 

Light  to  dark  blue,  crystalline,  massive 
bedded  and  fossiliferous  ;  the  most  im- 

portant oil  and  gas  horizon  in  Ohio. 
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Feet Feet 
from  th e from  the 
surface surface. 

2090 Top  of  Little  Lime 2280     Bottom  of  hole 
2128 Bottom  of  Little Showing  of  oil  at  2225 

Lime ft.    Very  little  gas.    Shot 
2160 Top  of  Clinton well    with  40  qts.    nitro- 
2165 Gas glycerine  in  Clinton  sand. 

Oil    shot    over     derrick. 

Much    gas.     Rock    pres- 
sure 900  lb. 

98 
240 
900 

Well  No.  3. 

Drive  pipe 
Shale  gas 
Shallow  gas 

(abundant) 

Well  No.  4. 

83  Drive  pipe 

870  Big  Lime 
1485  First  water 
1501  Salt,  15  inches 

Well  No.  5. 
Feet 

from  the 

surface. 
92     Drive  pipe 

885     Top  of  Lime 
1178     Big  water 
2070     Bottom  of  Lime 

No  sand 
2173     Shell 
2224     Bottom  of  hole 

Well  No.  6. 

Feet 

from  the 
surface. 95     Drive  pipe 

Top  of  Lime 
Big  water 
Showing  of  oil 
Bottom  of  Lime 

Top  of  Clinton sand 

(Gas,  500,000  ft.) 
Bottom  of  Clinton 

sand 
Bottom  of  hole 

895 1173 
1920 

2070 
2156 

2166 

2206 

When  folding  has  occurred  in  Ohio,  it  has 
been  gentle  ;  the  dips  are  slight,  and  not  much 

Firi.  3.     LOWER   SILURIAX   SEA. 

920 Big  Lime 1830 Oil  showing 

1156 First  water 1640 Salt,  4  feet 
1185 Big  water 1875 Second  water 
2080 Bottom  of  Lime 

2019 
Hole  full  of  water 

2197 A  little  sand 2047 Bottom  of  Lime 

2299 Bottom  of  hole 2068 
Shell 

No  more  sand 2390 Bottom  of  hole 
Red  Rock  50  ft.  or  more 

at  bottom  of  hole. 

faulting  has  taken  place.  Dr.  Orton,  formerly 
State  Geologist  of  Ohio,  states  that  in  southern 
and  eastern  Ohio  the  early  structural  features 
have  a  northeasterly  trend.  He  also  points 
out  that  the  Cincinnati  arch,  a  very  low  anti- 

cline, has  this  direction,  marking  the  earliest 
folds  of  the  Appalachian  system,  going  but 
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back  for  its  date  to  the  Ordovician  period; 

and,  further,  that  the  low  antichnes  of  south- 
east Ohio  belong  to  the  same  system  as  those 

of  western  Pennsylvania,  and  all  of  them  are 
referable  to  that  great  series  of  movements  to 
which  the  eastern  border  of  the  continent  is 
due. 

That  the  Clinton  formation  in  the  region 
under  discussion  is  but  little  folded  is  seen 

from  the  well  records.   These  show  that  there 

used  in  locating  future  wells,  and  since  the 

sand  is  patchy  and  is  not  continuous  through- 
out the  held,  the  writer  advances  the  following 

theory  for  the  accumulation  of  oil  and  gas  in 

the  Pittsfield  area.  Once  the  manner  of  for- 

mation of  the  oil  and  gas  reservoirs  is  under- 
stood, the  method  of  locating  future  wells 

becomes  clear. 

The  shaded  areas  on  Fig.  3  show  the  posi- 
tion of  the  Ohio-Clinton  seas  during  the  Lower 

Elevation  of  Wells,  inxluding  Depth,  Thickness,  and  Elevation  of  the 

PRODUCING  Clinton  Sand,  and  of  traces  of  Clinton  Sand. 

Elevation Depth  to  top Elevation  of 
Yield 

of  well  in 
abo%'e  sea- of  Clinton Thickness  of sand  in 

Number. level  in sand  from  the sand. feet  below cubic  feet of  gas. 
feet. surface  in  feet. sea-level. 

1 750 2160 Did  not    drill   through    the 
sand 

1410 
3,000,000 

2 770 2202 28  ft.  broken  sand 
1432 

350,000ft.  gas.    5  bbl oil  per  day 

3 780 2197 2  ft.  sand  in  small  amount, 
mixed  with  shale 

1417 

Dry 

4 
750 No  sand No  sand No  sand 

Dry 

3 740 No  sand No  sand No  sand 

Dry 

6 760 2156 8  to  10  ft.  broken  sand 
1396 

500,000 
7 770 2193 Broken  sand 

1423 
1,250,000  ft.  gas 
2  to  3  bbl.  oil  per  day 

8 780 No  sand No  sand No  sand 

Dry 

9 780 2188 2  ft.  sand  in  small  amount, 
mi.xed  with  shale 

1408 

Dry 

10 800 2131 10  ft.  sand 1331 

18  ft.  shale 18  ft.  shale 18  ft.  shale 
2159 4  ft.  sand 1359 1.250,000 

11 780 2205 9  ft. 1425 3,250.000 
12 

790 
2120 Trace  of  broken  sand 1330 

Dry 

13 
740 

2163 
10  ft. 

1423 
1.500,000 

14 780 2182 10  ft. 
1402 

5,000,000 15 
800 

2155 1  ft. 1355 

Dry 

16 
780 2172 12  ft. 1392 6,000,000  ft.  gas 17 
770 2197 15  ft.  broken  sand 

1427 Oil  and  gas 

Well  being  cleaned 18 790 2169 25  ft.  broken  sand 1379 2,000.000  ft.  gas 
19 780 No  sand 

Dry 

No  sand 

Dry 

20 790 Little  broken 
sand 

Dry 

A  little  broken 

sand 

Dry 

21 790 No  sand 

Dry 

No  sand 

Dry 

22 770 2160 
3  to  4  ft.  sand 1390 

500,000  ft.  gas 
23 

770 
Trace  of  sane 

Dry 

Trace  of  sand 

Dry 

24 780 No  sand 

Dry 

No  sand 

Dry 

25 790 No  sand 

Dry 

No  sand 

Dry 

is  no  particular  relation  between  the  anticlines 
and  the  oil  and  gas  accumulations.  They 
also  show,  and  that  strikingly,  that  wherever 
sand  was  encountered  in  any  considerable 
amount,  no  matter  whether  the  sand  was 
broken  or  in  a  solid  homogeneous  bed,  there 

gas  has  accumulated  ;  and  in  some  places,  oil. 
The  wells  that  were  dry  either  did  not  strike 
any  sand  at  all  or  else  found  only  fiom  a  few 
inches  to  a  foot  or  two  of  sand  much  inter- 

mixed with  shale,  the  proportion  of  sand  being 
so  small  that  it  was  barely  noticeable. 

Now,  since  the  anticlinal  theory  cannot  be 

Silurian  period.    It  was  in  these  seas  that  the 
Clinton  formation  was  laid  down. 

The  heavy  line  at  A  represents  the  direction 
that  the  long  axis  of  an  off-shore  sand  deposit 
would  take.  This  direction  is  northwest  and 
southeast.  In  Fig.  2  (see  also  Fig.  4),  wells 

1,  6,  14,  11,  which  struck  the  gas-sand,  are  in 
a  general  northwest-southeast  line,  and  are 
bounded  on  nearly  all  sides  by  dry  wells,  which 
found  no  sand  or  only  a  trace  of  sand  mixed 
with  shale.  This  is  what  we  would  expect  in 
an  offshore  deposit.  Shifting  currents  of 
water  would  intermix  the  sand  and  mud,  giving 
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14  6  I 

0  Producing  We// 

Dry  iVe// 

Fip.    4. 

Fig.  2.    DISTRIBUTION  OF   WELLS. 

               - 

1^1, 

Fig. 

Fig.  S 
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the  mixed  sand  and  shale  found  in  a  number 
of  the  wells ;  likewise  the  two  sands  with  the 
interbedded  shale,  found  in  well  No.  10. 
Stronger  and  more  uniform  currents  would 

give  the  solid  homogeneous  sands.  The  gas- 
sand  is  light-coloured,  rather  fine  grained,  and 
rounded,  evidently  by  water.  These  sand 

deposits  of  the  northern  extremity  of  the  Ohio- 
Clinton  seas,  where  the  seas  extended  into 

Ohio,  and  the  oil  and  gas  sands  of  the  Pitts- 
field  area,  are  one  and  the  same. 

In  other  parts  of  Ohio,  these  off-shore  sand- 
bars would  have  their  long  axis  striking  in 

various  directions  differing  from  that  of  the 

Pittsfield  district,  for  the  shores  of  the  ancient 

Ohio-Clinton  seas  curve  in  other  directions 

than  those  which  they  followed  in  the  Pittsfield 
area. 

In  locating  wells  it  is  necessary  to  follow 

the  buried  shore-lines  of  the  Ohio-Clinton 

seas,  for  along  these  shores  the  deposits  now 

holding  the  oil  and  gas  were  laid  down.  Once 
a  sand-bar  has  been  located,  the  direction  of 
the  Ohio-Clinton  shore-line  for  that  locality 

must  be  ascertained,  and  as  the  off-shore  de- 
posits would  run  approximately  parallel  to  the 

shore,  the  position  for  future  wells  can  be  de- 
termined. Anticlinal  folds  may  enter  into  the 

problem,  making  its  solution  more  complex, 
but  in  Ohio  the  folds  will  be  gentle. 

Production.  —  Three  wells  so  far  have 

yielded  oil  (Fig.  2,  wells  2,  7,  17,  and  Fig.  5), 
but  only  in  small  quantity.  Well  No.  2  gives 
5  barrels  of  oil  per  day  ;  Well  No.  7  two  or 
three  barrels  per  day;  while  Well  No.  17  is 
at  present  being  cleaned  out  and  the  yield  has 
not  been  determined.  The  oil  is  of  a  dark- 
green  colour. 

The  search  for  gas,  however,  was  the  motive 
to  which  the  development  of  this  field  is  due. 
The  yields  of  the  various  wells  are  set  forth 

in  the  preceding  table.  W'ell  No.  16  is  the 
largest  producer,  yielding  6,000,000  cubic  feet 

of  gas.  The  rock  pressure  in  the  wells  aver- 
aged 900  lb.  per  square  inch. 

Shooting  the  wells  with  nitroglycerine  has 
doubled  the  yield  in  every  case  in  which  it 
has  been  tried.  For  example,  in  Well  No.  2 
the  record  shows  that  at  2280  ft.  drilling  was 

stopped.  There  had  been  a  showing  of  oil, 
and  a  little  gas.  The  Clinton  sand  was  struck 
at  2202  ft.,  and  the  bottom  of  the  sand  reached 
at  2230  ft.  Then  40  quarts  of  nitroglycerine 
were  blasted  in  this  Clinton  sand,  with  the 
result  that  oil  gushed  over  the  derrick,  and  a 
flow  of  350,000  cu.  ft.  of  gas,  with  a  rock  pres- 

sure of  900  lb.,  was  secured.  The  well  now 
also  yields  5  bbl.  of  oil  per  day. 

The  reason  for  the  increase  in  flow  of  oil 

or  gas  from  a  well  through  the  explosion  of 
nitroglycerine  at  points  in  the  well  where  the 
sandstone  seems  most  likely  to  produce  a  good 

yield  of  oil  or  gas,  is  summed  up  by  M.  L. 
Fuller  in  the  22nd  Annual  Report,  Part  III., 
of  the  United  States  Geological  Survey,  as 
follows:  When  a  well  penetrates  a  finegrained 
sandstone,  the  oil  ordinarily  enters  the  hole 

rather  slowly.  This  is  on  account  of  the  fine- 
ness of  the  rock  texture,  and  because  of  the 

small  surface  exposed  in  the  walls  of  the  well 
from  which  the  oil  can  enter.  It  is  evident 

that  anything  which  will  increase  the  size  of 
the  surface  from  which  oil  can  enter  the  well, 
or  which  tends  to  open  the  pores  of  the  rock, 

thereby  increasing  the  ease  with  which  the  oil 
passes  through  the  rock,  will  tend  to  produce  an 
increased  flow.  Both  of  these  results  are  ob- 

tained by  shooting  the  well  with  a  charge  of 
nitroglycerine.  The  effect  of  the  explosion 
is  to  shatter  the  rock  completely  for  a  radius 
of  several  feet,  and  to  loosen  the  sandstone 
and  open  its  pores  for  a  considerably  greater 
distance.  The  well  is,  of  course,  more  or  less 

clogged  by  the  operation,  but  is  usually  cleared 
out  with  a  drill  without  difficulty. 

The  manner  in  which  the  increase  in  pro- 
duction of  oil  and  gas  comes  about  as  the  re- 

sult of  shooting  the  well,  may  be  more  clearly 
understood  by  referring  to  Fig.  7  and  8.  Mr. 
Fuller  has  set  forth  the  following  example. 

Fig.  7  represents  a  well  penetrating  an  oil- 
sand  lying  between  two  shales,  and  assumed 
to  be  oil-bearing  throughout,  but  with  a  maxi- 

mum flow  in  the  coarser  layer  at  A.  All  oil 
entering  the  well  must  work  its  way  slowly 
through  the  rock,  passing  into  the  well  through 
the  walls  of  the  well.  If  the  sandstone  is  10 
ft.  thick,  and  the  hole  of  the  well  6  inches  in 
diameter,  there  will  be  16  sq.  ft.  of  surface 

through  which  the  oil  can  enter.  Fig.  8  re- 
presents the  conditions  after  the  explosion  of 

a  small  charge  of  nitroglycerine  at  A,  on  the 
moderate  assumption  that  the  rock  within  a 
radius  of  2i  ft.  from  this  point  has  been 
shattered,  and  that  the  sand  has  been  loosened 
everywhere  within  a  radius  of  5  ft.  The 

shattered  portion  of  the  rock  will  offer  practic- 
ally no  resistance  to  the  entrance  of  oil  into 

the  well,  the  actual  surface  from  which  it  now 

enters  being  the  surface  enclosing  the  shatter- 
ed portion.  This,  in  the  case  assumed,  would 

be  approximately  spherical  in  form,  and  would 
have  an  area  of  about  79  sq.  ft.,  or  some  five 
times  that  of  the  original  surface  of  the  walls 
of  the  well.  The  entrance  of  the  petroleum 
would  be  further  facilitated  to  a  considerable 
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extent  by  the  opening  of  the  pores,  due  to  the 
loosening  of  the  component  grains  of  the  sand- 

stone by  the  shock  of  the  explosion. 
Whether  the  total  life-production  of  a  well 

is  increased  by  shooting  depends  upon  local 
conditions.  If  a  pool  is  small  enough,  so  that 
all  parts  come  within  the  influence  of  the  wells 
under  ordinary  conditions,  the  total  supply 
will  not  be  increased.  If,  on  the  other  hand, 
the  oil  formation  is  extensive,  there  will  be  a 
probable  limit  beyond  which    the   pressure  of 

known  as  the  Pittsfield  Gas  Company.  Mr 
Hall  was  made  president  and  general  manager. 
It  is  he  who  has  kindly  supplied  the  following 
records  used  in  this  article  :  depth  to  the  top 

of  the  Clinton  sand  from  the  surface,  thick- 
ness of  the  Clinton  sand,  yield  of  wells,  rock 

pressure,  and  amount  of  nitroglycerine  used  in 
shooting  the  various  wells. 

The  object  of  the  company  was  to  secure  a 
sufficient  supply  of  natural  gas  to  supply  the 

town  of  Oberlin.      On  August  10,  1911,  drill-  ' 

Fig.   C.     WELL   No.   13,  BLOWING    GAS. 

the  oil's  associated  gas,  or  the  weight  of  the 
oil  itself,  will  be  insufficient  to  cause  it  to  flow 
toward  the  well  in  opposition  to  the  ordinary 
atmospheric  pressure  ;  for  the  entrance  of  oil 
into  a  well  always  is  opposed  by  an  atmos- 

pheric pressure  of  approximately  151b.  per 
square  mch.  In  shooting  the  well,  the  total 
production  of  the  well  is  probably  increased 
only  to  the  extent  that  the  sphere  of  influence 
of  the  well  is  enlarged  by  the  shattering  and 
loosening  of  the  rock  by  the  explosion  of  the 
nitroglycerine. 

Development.  —  During  October  1911, 
Mr.  Fred  Hall,  of  Oberlin,  organized  what  is 
5—5 

ing  was  begun.  Success  attended  the  venture, 
Well  No.  1  yieldmg  3,000,000  cu.  ft.  of  gas, 
with  a  rock  pressure  of  9001b.  The  site  of 
the  following  wells  and  the  success  attendant 
can  be  seen  from  Fig.  2,  and  the  preceding 
tables  of  production.  Although  a  number  of 
the  wells  proved  dry,  well  after  well  was  put 
down,  until  at  the  present  time  not  only  the 
town  of  Oberlin  is  supplied  with  natural  gas, 
but  a  pipe-line  recently  has  been  completed 
to  furnish  the  power-plant  of  the  Cleveland 
Southwestern  Traction  Company,  at  Elyria, 
Ohio,  with  2,000,000  cubic  feet  of  gas  per day. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and   to  discuss 

other  subjects  of  general  technical  interest. 

The  Imperial  College. 
The  Editor : 

Sir— The  arguments  used  in  the  Report  of 
the  Royal  Commission  on  University  Educa- 

tion in  London  are  all  based  on  the  fallacious 
assumption  that  an  organization  constructed 
in  imitation  of  that  which  has  grown  up  in  our 
older  universities  is  an  essential  instrument  in 
education.  The  ordinary  university  plant, 
composed  of  committees,  delegacies,  faculties, 
senates,  convocations,  and  courts,  is  merely 
due  to  the  inheritance  of  disadvantageous 

vested  interests,  which  are  now  too  much  in- 
terwoven to  permit  of  disentanglement  by  the 

ablest  single  administrator.  The  constitution 
of  every  one  of  our  old  universities  is  not,  as 
seems  to  be  commonly  supposed,  the  ingenious 
design  of  intellectually  able  men,  but  is  merely 
the  legacy  of  a  gouty  past.  The  machinery 
of  the  university  bears  to  that  of  a  modern, 
large,  self-contained  college  a  relation  similar 
to  that  between  the  most  perfect  form  of  re- 

ciprocating engine  and  the  steam  turbine.  To 
tie  the  Imperial  College  of  Science  to  the 
London  University  would  but  add  more  wheels 
to  a  machine  already  rendered  notoriously  in- 

efficient by  the  internal  friction  of  too  much 
gearing. 

The  Imperial  College  is  now  able: 
(a)  to  cover  subjects  sufficiently  varied  to 

provide  a  broad  education;  to  maintain  a  high- 
class  staff  large  enough  to  control  and  moderate 
individual  eccentricities,  as  well  as  to  ensure 
stability  and  continuity  of  policy;  and 

(b)  to  maintain  among  its  800-900  students 
such  necessary  accessories  to  class  education 
as  the  usual  intellectual  societies,  athletic 

clubs,  and  even  a  contingent  of  the  Officers' 
Training  Corps. 

The  real  danger,  indeed,  of  the  Imperial 
College  is  its  large  size  ;  any  increase  in  its 
list  of  subjects  will  but  add  to  the  difficulties 
of  administration,  with  a  corresponding  reduc- 

tion in  mechanical  efficiency.  .X  well  recog- 
nized fundamental  principle  of  administration 

requires  the  splitting  off,  for  self-government, 
natural  self-contained  units  whenever  these 
reach  the  size  necessary,  and  include  interests 
sufficiently  varied  to  ensure  stability.  But 
the  proposal  of  the  Royal  Commission  is  utterly 
opposed  to  the  natural  direction  of  e\olution; 

it  is  a  symptom  of  mental  conservatism  that 
no  evidence  could  ever  influence,  and  this 
Report  might  well  have  been  written  without 
troubling  witnesses  at  all.  The  whole  idea 
reminds  me  of  the  chauffeur,  who,  having  dis- 

covered the  beautiful  principle  of  ball-bear- 
ings, tried  to  reduce  friction  all-round  by  put- 

ting a  handful  of  balls  into  the  differential  gear- 
box. It  is  difficult  to  believe  that  any  ex- 

perienced administrator  could  fail  to  realize 
that  the  proposal  of  the  Commission  is  but  to 
introduce  confusion,  where  an  orderly  classi- 

fication of  educational  activities  is  possible  : 
it  is  equivalent  to  running  express  trains  and 
goods  traffic  on  the  same  pair  of  lines. 

Thomas  H.  Holland. 

Alderley  Edge,  October  18. 

Mine  Managers  as  Valuers. 

The  Editor : 

Sir — I  have  read  in  your  issue  of  August 

the  article  on  'Mine  Managers  as  \'aluers' 
by  Mr.  Morton  Webber,  and  the  various  letters 
that  have  since  appeared  on  the  subject.  As 

I  do  not  speak  from  the  view-point  of  the 
valuer  or  the  mine-manager,  but  from  a  know- 

ledge of  the  mining  industry  gained  in  adminis- 
tration and  finance,  my  observations  may  be 

of  interest. 

There  exists  a  good  parallel  to  Mr.  Webber's 
plea  for  "  greater  specialization  in  the  art  of 
mining."  The  mine-manager  who  is  competent 
to  undertake  the  work  of  the  valuer  would  con- 

sider of  little  weight  the  opinion  of  a  bone 
specialist  on  what  was  the  matter  with  his 

throat,  yet  both  are  equally  qualified  practi- 
tioners. This  brings  before  me  the  observation 

of  another  critic  that  "  the  general  practitioner 
if  he  is  honest  and  knows  his  business  will  call 

in  the  specialist  indicated  as  particularly  quali- 

fied to  solve  the  problem."  By  "  general  prac- 
titioner" is  meant  an  "all-round"  engineer, 

whoever  he  may  be,  now  that  the  industry  of 
mining  covers  so  wide  a  field. 

I  think  this  argument  unsound,  inasmuch  as 
most  important  mining  operations  are  now 
under  the  supervision  of  directorates,  which 
should  exhibit  competency  by  employing  the 
right  man.  When  they  are  not  sufficiently 
skilled  m  their  business  to  employ  the  par- 

ticular specialist  required,  it  is  difficult  to  see 
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their  usefulness.  Returning,  however,  we 

must  note  the  qualification  "  if  he  knows  his 
business."  Here  we  come  to  the  point.  The 
mining  regions  of  the  globe  furnish  many 

examples  where  the  "  all-round  "  engineer  has 
held  on  too  long,  thereby  losing  his  employer's 
money,  either  through  mismanagement,  or  on 
a  worthless  proposition  ;  not  because  he  is  dis- 

honest, but  because  he  does  not  understand  the 
particularproperty  he  is  attempting  to  manage. 
The  mining  industry  is  not  often  menaced  by 
the  dishonest  engineer  but  by  the  engineer  who 
undertakes  work  that  he  is  unable  to  perform. 
I  note  that  Mr.  Webber  advocates  that  the 

mine  valuer  "  should  have  special  aptitude  in 
laying  out  a  development  scheme  that  will  per- 

mit the  cutting  of  a  loss  with  a  minimum  ex- 
penditure of  time  and  money  ;  and  concur- 

rently give  the  property  a  fair  trial."  This,  I 
think, comprisesaprime  function  of  thevaluing 
engineer. 

Mr.  Webber  described  actual  examples  of 
gold  mines  of  great  dissimilarity  wherein  the 
experience  in  the  managing  of  one  mine  would 
be  of  little  value  in  assisting  the  manager  to 
value  either  of  the  others.  It  seems  to  me 
that  definite  facts  such  as  these  are  of  incal- 

culably more  value  than  any  amount  of  theor- 
izing to  the  contrary.  I  am  tempted  to  add 

that  the  experience  of  the  engineer  during  the 
time  that  these  examples  were  collated  must 
also  have  afforded  examples  of  the  type  of 
mismanagement  to  which  I  refer.  Too  often 

has  the  "  general  practitioner "  delayed  re- 
quisitioning the  services  of  the  specialist  until 

the  latter  could  only  perform  an  autopsy. 
I  agree  with  Mr.  Webber  that  the  B  value, 

or  future  possibilities  of  a  property,  is  of  the 
greatest  importance.  Something  more  is  need- 

ed nowadays  than  merely  a  statement  of  exist- 

ing conditions,  and  the  presentation  of  a  mine's 
future  as  a  possible  percentage  of  value  to  be 
added  to  the  existing  assets  as  represented  by 
standing  ore.  In  considering  the  financing  of 
mining  enterprises  it  is  decidedly  important 
that  a  valuing  engineer,  whenever  possible, 
should  state  clearly  in  his  report  what  size  of 
undertaking  he  considers  the  enterprise  likely 
to  develop  into.  In  fact,  an  engineer  should 
bear  in  mind  that  his  client  is  primarily  in- 

terested in  the  future  possibilities  of  the  pro- 
perty. Broadly  speaking,  there  is  little  money 

to  be  made  in  the  purchase  of  ore  reserves. 
Such  a  transaction  usually  resolves  itself  into 
a  problem  of  discounting.  If  it  is  proposed  to 
consume  a  certain  ore  reserve  in,  say,  five 
years,  one-fifth  of  the  operating  profit  will  re- 

present a  discount  note  for  one  year,  and  so 

on,  up  to  the  last  fifth,  which  represents  a  dis- 
count note  for  six  years.  That  there  is  no 

speculative  attraction  in  this  is  obvious.  The 
purchaser  really  buys  the  known  ore  reserve 

to  get  title  to  the  mine's  future. 
In  flotations  that  require  public  funds  we 

must  recognize  that  speculative  possibilities 
of  enlargement  and  increased  dividends  are 
demanded  by  the  investor.  That  this  is  a  fun- 

damental truism  I  believe  will  be  granted  by 
those  who  have  occasion  to  seriously  consider 
the  various  branches  of  mining  finance.  A 
valuing  engineer  when  reporting  upon  a  mine 
should  incorporate  in  his  report  a  definite 
opinion  on  the  continuance  of  the  mine  after 
the  consumption  of  the  present  ore  reserves, 
the  possibilities  of  general  enlargement,  the 
possibilities  of  adjacent  area,  or  conversely,  if 

the  present  ore  reserve  will  probably  repre- 
sent the  total  or  major  portion  of  tlie  fruitful 

career  of  the  enterprise. 
I  think  it  is  evident  that  the  mine  valuer 

whose  speciality  should  be  the  general  con- 
sideration of  ore  deposits  is  the  better  fitted 

to  meet  this  necessity. 
E.  P.  Earle. 

New  York,  October  10. 

The  Future  of  the  Rand. 

The  Editor  : 

Sir — In  your  July  issue  there  appears  an 

interesting    report   on    '  The    Future    of    the 
Rand,'  by  Mr.  G.  A.  Troye,  whose  intimate 
association    with   South   African   mining   has 
been  of  exceptional  duration  and  who  is  thus 
peculiarly  well  qualified  to  discuss  the  present 
conditions  and  future  prospects  of  the  industry. 
Editorially,  you  remark  that  Mr.  Troye  is  an 

'independent  engineer,"  "not  identified  with 
any  of  the  financial  groups,"  suggesting  that 
his  valuations  thus  have  peculiar  significance. 
As  this  personal  element  has  been  introduced, 
it  may  be  emphasized  that  Mr.  Troye  would 
also,  in  consequence  of  this  independence,  be 
seriously  handicapped  in  his  task.     Only  the 
few  engineers  closely  identified  with  the  groups 
can  possess  the  detailed  information  of  the  dis- 

tribution of  ore-reserves  and  assay-values  to 
enable  them  to  attempt  refined  valuations  on 
a  technically  sound  basis.     The  rough-and- 
ready  manner  in  which  the  Robinson  mine  is 
valued,  although  its  development  is  practically 
completed  and  its  declining  profits  a  matter 
for  comparatively   close  estimation,   may   be 
mentioned  to  instance  the  difficulties  of  valua- 

tion (on  a  technical  basis  rather  than  from  a 

study  of  market  conditions),  without  all  avail- 
able knowledge  of  the  facts. 



364 THE    MINING    MAGAZINE 

On  the  broader  question  of  the  Rand's  life, 
Mr.  Troye's  summarized  forecast  is  not  par- 

ticularly cheerful.  Perhaps  with  greater  wis- 
dom than  some  other  students  of  this  question 

have  displayed,  Mr.  Troye  carries  us  only  to 

1940  (with  "about  a  dozen  companies  then  in 
evidence  ")  and  says  that  "  it  is  to  be  feared 
the  end  will  then  be  in  sight."  This  statement 
is  at  least  fortunately  indefinite.  The  end  may 
be  then  in  sight,  just  as  conditions  in  1940  are 

"in  sight"  to  Mr.  Troye  today.  It  may  be 
more  aptly  considered  a  new  horizon. 

A  debate  along  these  lines  is  generally  as 
indefinite  in  its  termination  as  the  Rand  ;  cer- 

tainly less  profitable.  However,  conscientious 
estimates  as  to  the  final  collapse  of  the  in- 

dustry generally  have  in  common  an  absence 
of  any  unfavourable  bearing  on  the  market 
valuation  of  individual  companies,  as  discussed 
by  Mr.  Troye.  The  probabilities  entering 
into  the  problem  have,  nevertheless,  a  weighty 
influence  on  the  future  of  the  Transvaal  and 

on  the  world's  supply  of  gold.  On  this  account, 
it  is  a  matter  for  regret  that  the  engineer  best 

qualified  to  publicly  discuss  the  goldfield's 
probabilities,  has  been  unwilling  or  unable,  for 
official  reasons,  to  give  the  world  the  benefit 
of  his  speculations  on  the  subject.  I  refer  to 
Mr.  R.  N.  Kotze,  Commissioner  of  Mines, 

whose  information  and  whose  ability  to  inter- 
pret all  known  conditions,  are  unequalled.  If 

Mr.  Kotze  would  sum  up  the  evidence  and 

give  his  verdict  on  the  Rand's  life  expecta- 
tions, there  would  be  no  call  for  any  presen- 
tation of  the  confidential  data  upon  which  his 

conclusions  were  based. 

It  is  surprising  that  Mr.  Troye,  seeking  to 
find  comfort  for  the  effects  of  a  depressing 
forecast,  should  point  to  nickel  as  one  of  the 

principal  hopes  for  the  country's  mining  sta- 
bility. He  remarks:  "Of  nickel,  little  is 

generally  known  here,  but  prospecting  is  now 
in  progress  on  a  deposit  that  looks  quite  as 

promising  as  Sudbury."  Until  recently,  at 
least,  the  Insizwa  nickel  occurrence  (Griqua- 
land  East)  was  the  most  noteworthy  nickel 
deposit  in  South  Africa.  Although  a  promising 
prospect,  and  productive  of  microscope  rock- 
slides  bearing  close  resemblance  to  sections 
from  Sudbury,  a  comparison  could  hardly  be 

made  on  a  basis  of  '  mine  size '  lots.  Would 
Mr.  Troye  amplify  his  comparison  m  any  re- 

ply to  this  discussion,  so  that  Canada  may 
look  to  her  laurels  ? 

Whatever  the  possibilities  of  thebase  metals 

m  South  Africa,  the  prospect  of  their  success- 
ful dfnelopment  can  do  little  to  briglitr-n  the 

presrnt  outlook  for  krmd  shareholders.     The 

necessity  for  such  assistance  to  keep  Trans- 
vaal mining  on  its  feet  is  urged  in  your  edi- 
torial article  even  more  strongly  than  by  Mr. 

Troye,  when  you  state  that  "  the  decline  (of productive  activity  on  the  Rand,  measured  by 
dividends)  will  be  slow  at  first,  but  accelerated 
after  another  decade.  But  that  does  not  mean 

the  end  of  the  mining  industry  in  the  Trans- 
vaal, for  base  metals  will  be  produced  in  larger 

quantities  than  today  from  mines  tributary  to 

Johannesburg." This  hope  of  salvation  from  outside  does 
not,  I  fear,  carry  enough  assurance,  at  present, 
to  balance  the  stated  certainty  of  the  rapid 
collapse  of  the  gold  industry.  The  fall  in  the 

Rand's  grade  with  increasing  depth  is  com- 
monly represented  as  an  all-important  and 

fatally  dominating  factor  {The  Mining  Maga- 
zine being  a  consistent  exponent  of  this  broad- 

ly accepted  doctrine).  But  other  circum- 
stances, liable  to  result  in  a  continuance  of 

"  productive  activity  "  for  many  decades  be- 
yond the  observed  horizon,  are  as  commonly 

ignored. Assume  the  worst :  that  base  metals  fail  to 

play  the  part  desired  and  that  gold  must  con- 
tinue to  be  the  mainstay  of  national  life. 

When  we  approach  the  "  end  of  the  Rand," revolutionary  changes  of  economic  condition 
will  be  experienced,  involving  new  factors 
favourable  to  cheap  operation.  The  country 
will  be  fully  equipped  for  cheaper  production. 
Full  benefit  can  be  obtained  from  the  expen- 

ditures on  railways,  poAver-plants,  irrigation 
schemes,  and  all  other  items  of  industrial 
equipment  incurred  during  the  term  of  big 
revenues  preceding  the  period  of  apparent 
doom.  There  will  be  many  thousands  of 
highly  skilled  white  miners,  British  and  Dutch 
South  Africans,  settled  in  the  country  and 

urgently  in  need  of  local  employment.  Ad- 
vantage will  be  obtained  from  the  greatly  re- 

duced cost  of  living,  inseparable  from  the 

influence  of  established  production,  of  declin- 
ing markets,  and  diminished  property  values. 

The  Government  will  be  forced  to  restrict 

public  expenditures  to  an  absolute  minimum 
and  to  relieve  the  mines  of  their  great  burden 
of  direct  and  indirect  taxation.  Yet  the  most 

significant  factor,  without  parallel  in  the  his- 
tory of  any  mining  district  in  the  world,  will 

be  the  influence  of  several  hundreds  of  thou- 
sands of  experienced  natives,  certainly  over 

half  a  million  between  the  ages  of  18  and  40, 

highly  efficient  in  the  unskilled  and  semi- 
skilled branches  of  mining  and  unable  to  mi- 

grate to  other  lands,  for  whom  intermittent  em- 
ployment will  become  a  matter  of  necessity. 
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Upon  approaching  the  limits  of  profitable 
mining  set  by  present  standards  of  payability 
in  relation  to  depth  or  grade  of  ore,  these  com- 

pensating factors,  making  for  low  operating 
costs  now  hopelessly  unattainable,  will  auto- 

matically appear.  A  reduction  of  4  or  5  shil- 
lings per  ton  in  working  expenses  would  be 

readily  attained,  without  any  assumption  of 
improved  technical  methods. 

This  hope  of  continued  vitality,  through  the 

influence  of  self-regulating  economic  changes, 
may  provide  more  satisfaction  to  the  inhabit- 

ant of  the  Transvaal  than  to  the  European 
investor  in  Rand  mines ;  but  it  may  still  ap- 

pear of  more  immediate  encouragement  to 

both,  than  the  prospects  of  copper  in  Tan- 
ganyika, of  tin  in  Swaziland,  or  nickel  in 

Griqualand  East. 
Ralph  Stokes. 

Juneau,  Alaska,  October  5. 

Travelling  in  Russia. 

The  Editor  : 

Sir — In  your  October  issue  Mr.  J.  P.  Hutch- 
ins  in  his  article  makes  some  adverse  criticisms 

of  the  Wagon  Lits  Company's  trains  on  the 
Trans-Siberian  railway,  which  I  consider  to 
be  rather  unfair,  after  having  spent  over  three 
weeks  on  their  train  during  the  current  year. 

I  found  their  table-d'hote  meals  were  well 
cooked  and  well  served.  An  a  la  carte  meal 
was  always  obtainable  between  the  hours  of 

7  a.m.  and  10.30  p.m.,  except  while  the  table- 

d'hote  meals  were  being  served.  The  prices 
were  extremely  reasonable  and  the  attendants 
at  all  times  sober,  attentive,  and  capable. 

I  should  advise  anyone  not  having  some 
knowledge  of  Russian  to  travel  by  these  trains, 
although  the  fareschargedaresomewhathigher 
than  on  the  State  expresses.  The  journey  to 

the  East  through  Siberia  is  extremely  interest- 
ing and  comfortable,  even  in  winter. 

Stanley  H.  de  la  Mare. 

London,  October  23. 

Falcon. 

The  Editor  : 

Sir — Will  you  kindly  give  publicity  to  the 
following : 

I  have  recently  returned  from  a  five  weeks 
trip  into  Northern  Rhodesia,  during  most  of 
which  time  I  have  been  entirely  out  of  com- 

munication. I  find  on  my  arrival  here  the 
various  published  statements  emanating  from 
the  Falcon  company  and  others.  I  have  ac- 

cordingly requested  the  board  of  the  British 

South  Africa  Co.'s  Mines  Development  Co.  to 

grant  me  permission  to  make  this  public 
statement  with  the  distinct  understanding  that 
I  do  so  solely  on  my  own  responsibility,  ac- 

cepting all  liability  therefor,  and  that  it  can 
in  no  way  be  considered  as  expressing  their 
views  and  opinions.  Furthermore  I  have  no 
authority  for  writing  on  behalf  of  Mr.  Acker- 
mann,  and  this  letter  cannot  be  considered  as 
expressing  his  views  or  involvmg  him  in  any way. 

Lord  Harris,  in  his  speech  delivered  at  the 
Gold  Fields  meeting  on  July  15,  referred  to 
the  conditions  under  which  I  became  connect- 

ed with  these  examinations.  The  Falcon 

company  has  likewise  published  assay  results, 
and  I  am  therefore  committing  no  breach  of 

confidence  in  reviewing  the  situation  and  sup- 
plying the  figures  which  will  follow.  Briefly 

stated,  it  was  proposed  in  London  to  form  a 
syndicate,  m  which  the  British  South  Africa 

Co.'s  Mines  Development  Co.  was  offered 
participation  for  the  purpose  of  acquiring  an 
option  on  the  shares  of  various  Rhodesian 
mming  companies.  Amongst  these  figured 
the  Falcon.  It  was  stipulated  by  the  British 

South  Africa  Co.'s  Mines  Development  Co. 
that  their  engineer  should  have  the  right  of 
examination  and  sampling,  subject  to  the  pro- 

viso that  a  copy  of  their  engineer's  reports  be 
supplied  to  the  companies  whose  mines  he 
examined.  Mr.  McDonald  has  criticized  the 
amount  of  time  given  to  the  work  in  hand.  I 
give  prominence  to  these  facts  in  order  that 
it  may  be  understood  that  my  reports  only  ex- 

tended over  such  period  as  I  considered  suffi- 
cient for  the  purpose  for  which  they  were  in- 

tended. I  was  merely  asked  by  the  British 

South  Africa  Co.'s  Mines  Development  Co.  to 
advise  them  as  to  the  desirability  of  making 
the  investment  referred  to,  and  having  ob- 

tained what  I  considered  to  be  sufficient  in- 
formation for  that  purpose,  there  was  no  ob- 

ject in  going  into  greater  detail,  or  incurring 
further  expenditure.  The  amount  of  time 
and  money  warranted  in  the  examination  of 
any  enterprise  is  naturally  contingent  upon 
the  purpose  for  which  the  work  is  undertaken. 

Mr.  McDonald  in  his  cable  of  July  15 — 

pulDlished  in  the  Falcon  Co.'s  circular  of  July 
16 — makes  free  use  of  the  assay-results  given 
in  my  report  as  determined  by  a  Bulawayo 
assayer,  and  states  that  he  could  never  accept 
our  sampling  with  confidence  owing  to  the 
hasty  manner  in  which  it  was  carried  out. 
The  assays  of  the  samples  taken  in  the  Falcon 
mine  were  made  by  a  prominent  public  as- 

sayer in  Bulawayo,  who  had  for  a  consider- 
able period  done   a  large  proportion   of    the 
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work  for  the  Rhodesia  Exploration  &  De- 
velopment Co.  and  other  prominent  Rhodesian 

concerns,  and  I  therefore  at  that  time  believed 
his  work  to  be  accurate. 

Upon  receipt  of  my  report  Mr.  McDonald 

challenged  this  assayer's  work,  in  response  to 
which  I  pointed  out  that  in  my  report  it  was 

stated  that  the  values  given  therein  were  con- 
tingent upon  verification  by  some  competent 

London  assayer.  Portions  of  the  same  sam- 
ples were  accordingly  sent  to  England  for  de- 

termination there.  Shortly  after  my  report 
was  despatched  the  Bulawayoassayeradmitted 
an  average  error  in  his  copper  determinations 

of  0'34%,  and  the  subsequent  assay  of  these 
samples  in  London  by  two  competent  firms 
confirms  this  error,  and  places  the  gold  at  an 
average  of  15  dwt.  higher  than  that  obtained 
in  Bulawayo. 

The  doubts  cast  by  Mr.  McDonald  on  the 
work  of  our  sampler  are  unwarranted  and 
without  foundation,  and  I  cannot  allow  them 
to  pass  unchallenged.  I  shall  show  later  that 
the  assays  of  our  samples  as  determined  in 
London  check  closely  with  the  independent 
sampling  of  the  Falcon  mine  referred  to  in 

Mr.  McDonald's  cable  of  July  15  ;  and  that 
both  these  results  are  very  considerably  be- 

low those  shown  on  the  mine  assay-plan  as 
submitted  to  us. 

Coming  now  to  the  Falcon  company's  ofifi- 
cial  circular  dated  July  16,  it  is  stated,  inter 

aha,  that  they  sent  "  two  trained  and  inde- 
pendent men,  whose  thoroughness  and  care 

cannot  be  questioned,  to  sample  exactly  over 
the  cuts  made  by  Messrs.  Ackermann  and 

Pickering's  samplers."  The  tabulated  state- 
ment prepared  in  London  and  appearing  at 

the  end  of  the  circular  conveys  the  idea  that 
the  result  of  this  independent  work  offers,  by 
comparison,  an  almost  complete  vindication 

of  the  company's  assay-plan.  I  shall  now 
show  that  this  comparison  is  entirely  wrong. 

Mr.  McDonald  states  in  his  cable  that  the 

assay-results  of  the  samples  taken  by  the  two 
independent  men  are  calculated  on  the  basis 

of  Mr.  Ackermann's  price  for  copper  and 
gold,  that  is  to  say,  1 1*6  shillings  j)er  unit  /or 
copper,  and  4*24  shillings  per  dwt.  for  gold. 
The  Falcon  circular,  however,  in  comparing 
the  results  obtained  by  the  independent  men 
with  the  values  shown  on  the  mine  assay- 
plan,  has,  with  regard  to  the  latter,  used  Mr. 

Piper's  price  of  10  shillings  per  unit  for  cop- 
per and  4  shillings  per  dwt.  for  gold. 

If  the  correct  figures  are  introduced  it  will 
be  s(  en  that  the  average  results  of  the  two  in- 

dependent men  over  s  cross-cuts  aggrc^iuing 

560  ft.  in  length  are  14'3  shillings  per  ton 
lower  than  those  shown  on  the  mine  assay- 
plan,  and  not  4s.  lOd.  as  shown  in  the  circular. 

The  correct  comparison  follows.  In  this  I 
give,  in  separate  columns,  the  values  shown 
on  the  mine  assay-plan,  those  obtained  by  the 
independent  men,  and  my  values  as  deter- 

mined in  London,  all  calculated  on  Mr.  Acker- 

mann's price  for  copper  and  gold  and  express- 
ed in  shillings  per  ton  of  2000  pounds. 

'Mh  Level 
Width 

\'alue 

shown 

on 

orifiinal 

mine- 

plan, 

Value obtained 

from 

indepen- 

dent re- 

sampling. 

Value 

of  my 

samples 
as  deter mined  in 

London. 

No. 4  cross-cul  east.. 

85 

97  2 
726 713 

No. 6  cross-cut  east.. 
3th  Level 

SO 

606 

450 

411 

No. 
9  Shaft  cross-cut 

85 
824 

64  0 74  3 

No. 1  cross-cut  east.. 

90 

748 
743 710 No 

2  cross-cut  east.. 
6th  Level 

70 722 
69  0 60  8 

No. 1  cross-cut  east.. 90 
684 

498 
53  3 

No. 2  cross-cut  east.. 

45 

929 73  0 
60  6 

No 1  crosscut  west 15 

560 

541 

•38  7 

41  6 

769 

626 
61  5 

It  should  be  noted  that  the  figures  set  forth 
in  the  last  column  represent  one  side  of  each 
cross-cut  only,  the  other  side  being  sampled 

by  Mr.  Ackermann's  engineer.  These  latter furnish  a  further  check. 

J.  C.  Pickering. 
Bulawayo,  August  29. 

The  Editor  : 
Sir — I  have  had  the  advantage  of  perusing 

Mr.  J.  C.  Pickering's  letter  of  .\ugust  29  and 
afier  obtaining  permission  from  the  board  of 
the  British  South  Africa  Company  to  make 
this  public  statement,  I  wish  to  state  that  I 
am  in  entire  agreement  with  everything  Mr. 
Pickering  has  to  say  therein  and  the  figures 
that  he  has  presented. 

In  Mr.  Pickering's  comparative  statement 
of  assay-values  for  the  various  cross-cuts 
sampled  by  us  during  our  examinations  of  the 
mine,  he  has  given  the  results  of  his  samples 
determined  by  London  assayers  to  average 

6r5  shillings.  My  samples  assayed  in  Lon- 

don were  found  to  average  62"3s.  From  which it  will  be  seen  that  we  agree  very  closely  with 
the  average  obtained  by  independent  sampling, 

namely,  h2'6s.,  all  calculations  being  based 

on  copper  at  ̂ 65  per  long  ton  and  gold  4 '24 shillings  per  pennyweight. 
A.  H.  Ackermann. 

London,  October  24. 
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Ore. 
The  Editor  : 

Sir — In  connection  with  the  question  re- 
cently discussed  in  your  publication  concern- 

ing the  terms  so  frequently  employed  in  min- 
ing reports  descriptiveoforeestimates, namely, 

'  positive,'  '  probable,'  and  '  possible,'  '  profit- 
able' and  'unprofitable' ;  the  question  is  imme- 

diately raised  :  "  What  is  the  present-day  de- 
finition of  an  ore  ?  "  For  example,  are  the 

non- metallic  products,  coal,  baryta,  and  phos- 
phate, included  under  this  designation  ?  In 

the  usual  modern  acceptation  of  the  term  'ore,' 
coal  is  not ;  baryta  is  doubtfully  so  ;  and  phos- 

phate is  more  often  considered  such  than  other- 
wise. My  own  view  is  that  logically  all  should 

be  included  under  the  term. 

May  I  venture  a  definition  ?  An  ore  is  any 
natural  product,  derived  from  the  earth,  either 

as  an  element, a  chemical  compound,  or  a  mix- 
ture of  compounds,  which  carries  within  itself 

some  latent  property  enabling  it  to  add  ma- 

terially to  the  world's  wealth  for  use  in  the 
arts,  manufactures,  or  agriculture,  if,  pre- 

viously, it  has  undergone  some  kind  of  treat- 
ment, whereby  it  is  entirely  changed  chemic- 

ally or  physically,  or  whereby  such  substances 
as  are  deleterious  to  its  usefulness  before  appli- 

cation are  removed. 

As  coke  is  made  from  coal,  evidently  coal, 
under  my  definition  may  be  considered  an 

'  ore.'  Phosphate  and  limestone  for  the  manu- 
facture of  lime,  which  have  to  undergo  both 

chemical  and  physical  changes  before  being 

utilized,  are  even  more  obviously  such.  Build- 
ing stone,  however,  would  not  be  so  classified, 

as  it  undergoes  no  change  before  being  em- 
ployed. 

I  maintain  that  in  the  definition  of  '  ore,' 
the  metallic  or  non-metallic  nature  of  the  ma- 

terial to  be  derived  from  the  raw  product,  or 
the  amount  of  its  commercial  value  at  the 

moment,  have  no  place  in  its  consideration — 
statements  which  bring  me  to  a  discussion  of 

'  ore  estimates.' 

'  Ore  '  remains  ore,  whether  it  is  '  profit- 
able '  or  not,  and  reserves  should  be  esti- 

mated on  a  basis  of  '  profitable  '  as  well  as 
'  unprofitable  '  tonnages.  What  is  unprofit- 

able to  mine  today  may,  through  some  im- 
provement in  metallurgical  practice  or  for 

some  other  reason,  become  so  tomorrow.  No 

one  can  say,  for  instance,  when  a  gangue  con- 
taining only  a  very  small  percentage  of  copper, 

valueless  in  itself,  may  not  become  valuable 

as  a  flux  by  increasing  the  value  of  the  pro- 
duct which  is  being  smelted,  or  when  a  very 

ashy  coal  may  not,  within  limitations,  be  util- 

ized for  its  gas  and  its  oil. 

The  terms  '  positive,'  '  probable  '  and  '  pos- 
sible,' are,  I  maintain,  useful  as  summary 

headings,  under  which  each  variety  of  ore  may 
be  classified. 

Thus,  under  '  positive  '  ore  may  be  placed  : 
(a)  All  ore  measurable  on  4  sides. 

(b)  „  „  3      „ 

Under  '  probable  '  ore  may  be  placed  : 
All  ore  measurable  on  2  sides  and  under 

'  possible  '  ore. 
All  ore  reasonably  inferable  with  only 

one  side  visible. 

In  exceptional  cases,  a  fourth  class,  '  pros- 
pectively possible,'  might  even  be  added,  to 

include  such  hypothetical  bodies  as  may  be 
expected  to  exist  at  any  level  from  deduction, 
as  to  the  behaviour  of  the  shoots  at  levels 

above,  or  where  the  continuity  of  the  orebody 
beyond  the  boundariesof  development  is  known 
either  by  bore-holes  or  cross-cuts.  If  even 
rough  estimates  of  this  nature  can  be  obtained, 
information  is  available,  which  certainly  adds 
evidence  of  some  value  as  to  the  possibilities 
of  the  property  under  examination. 

E.  T.  McCarthy. 

London,  October  30. 

[We  take  pleasure  in  publishing  this  letter 
from  Mr.  McCarthy.  The  definition  of  tech- 

nological terms  is  the  first  requisite  to  the  in- 
telligent use  of  them.  We  invite  further  cor- 

respondence on  the  subject. — Editor.] 

Copper  and  Bananas. 
The  Editor  : 

Sir — I  shall  be  glad  if  you  will  assist  me 
from  your  store  of  information  and  experience 
to  a  proper  understanding  of  a  mining  appoint- 

ment which  is  at  present  perplexing  me  and 
many  others  here. 

The  Fiji  Copper  Company,  Limited,  of 
London,  recently  registered  in  this  Colony  to 
develop  a  certain  mining  concession  on  which 
exists  a  valuable  dike  formation  of  bornite, 
has  appointed  as  its  managing  director  in  Fiji 
a  local  banana- buyer.  The  appointee  came 
to  this  colony  from  Mauritius  as  a  youngster 
close  on  thirty  years  ago,  since  when  he  has 
never  been  out  of  the  Colony,  has  never  seen 
a  mine  in  his  life,  and  whose  experience  of 
mining  and  mining-company  business  is  nil. 
As  one  entitled  to  some  15,000  shares  in  the 
company  under  an  order  of  the  Supreme  Court 
of  Fiji,  I  should  be  glad  if  you  will  kindly  let 
me  know  how  an  experience  of  bananas  and 
sugar  cane  qualifies  a  man  for  the  managing 
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directorship  of  a  copper-mining  company. 

J.  Cranston. 
Fiji,  September  27. 

[Mr.  Cranston  enclosed  a  postal  order  for  4 
shillings  for  three  copies  of  the  Magazine  in 

case  we  were  able  to  supply  him  with  the  in- 
formation required.  We  are  unable  to  see 

how  experience  in  the  banana  trade  qualifies 

anybody  for  the  management  of  a  copper  com- 
pany, but  we  believe  that  it  aflibrds  at  least  as 

good  a  preparatory  training  as  the  command 
oLa  regiment,  the  possession  of  a  peerage, 

eMJ^ce  in  the  law,  or  unusual  skill  in  cricket. 

A^^^  have  been  unable  to  explain  the  rela- 

tion'eJcisting  between  bananas  and  copper,  we 
are  returning  the  4  shillings  to  Mr.  Cranston. — 
Editor.] 

Esperanza. 
The  Editor  : 

Sir — The  analysis  which  I  sent  you  was 
based  entirely  on  the  facts  as  set  forth  in  the 
published  reports  of  the  Esperanza  Co.,  and 
it  was  our  misfortune  that  you  did  not  give  it 
better  attention.  The  Mexico  shareholders 

are  very  greatly  disappointed  with  your  treat- 
ment of  the  matter  in  the  August  number  of 

The  Mining  Magazine,  for  we  had,  and  still 
have,  an  abiding  faith  in  your  sense  of  fair 

play. 
Now  that  you  have  come  out  in  support  of 

the  Esperanza  management,  it  is,  probably, 
not  worth  while  commenting  further  on  Es- 

peranza with  the  expectation  of  having  it 
made  public,  by  you.  However,  I  feel  so  sure 
that  you  have  been  misinformed  that  I  am 
taking  another  chance  with  the  hope  that  you 

able  blocks  which  should  yield  a  net  profit  of 

$320,600.  This  is  equivalent  to  83' 195  net  per 

ton." 

On  page  22  the  following  statement  ap- 

pears, under  the  title  '  Future  Possibilities '  : 
"  The  year  1912  witnessed  the  practical  exhaustion 

of  the  known  ore  reserves  in  the  older  parts  of 

the  mine." 
A  comparison  of  these  two  statements  leads 

to  the  conclusion  that  the  estimated  reserve  of 

100,334  tons  includes  all  of  the  ore  that  is  de- 
veloped, partially  developed,  and  probable  in 

the  whole  mine,  including  the  San  Carlos  ore- 
bodies. 

On  page  21,  under  the  title  '  Development,' this  statement  occurs  : 

"  The  only  ore  developed  was  in  the  San  Carlos 
vein,  which  now  shows  an  orebody  1100  ft.  long 
on  the  Uth  level  with  a  vertical  depth  of  300  ft. 

from  the  9th  to  the  12th  level." 
The  regular  monthly  report,  published  by 

the  company,  gives  a  condensed  statement  of 
the  progress  of  the  San  Carlos  development, 
showing  the  number  of  feet  advanced  in  the 
drifts,  rises,  and  winzes,  together  with  the 
averages  of  the  widths  and  assays  of  the  ore 
passed  through  by  these  openings  each  month. 
Compiling  these  distances,  widths,  and  assays, 
and  reducing  them  to  geometrical  averages, 
shows  that  the  average  width  of  the  ore  passed 
through  (including  the  1911  reports)  was  3891 
ft.  and  the  average  assay- values  were  r56oz. 
gold  and  3  oz.  silver  per  metric  ton  (the  silver 
is  calculated  as  the  assays  are  not  regularly 
given).  Assuming  that  the  published  reports 
are  correct  then  this  San  Carlos  orebody, 
alone,  from  the  9th  to  the  12th  level,  shows 
the  following  tonnage  and  value  : 

335"36  by  9146  by  1186  metres  by  27  (tons  per  cu.  m.)  =  98,218  dry  metric  tons. 

156  oz.  gold  per  dry  metric  ton'at  S20"67  =  832"24 
3  00  oz.  silver   at      0-59=       r77 

Total  assay- value   »3401  at  85%  saving  ̂   S28  90 

Costs,  estimated  from  the  1913  reports    8"62 

Net  value  per  ton         82028 

98.218  tons  at  820-28  =  »1.991.868. 

will  give  your  unbiassed  consideration  to  the 
following  statements  of  fact,  and,  if  you  are 
convinced,  that  you  will  give  the  matter  due 
publicity. 

On  page  21  of  the  Annual  Report  for  1912 
the  consulting  engineer  makes  the  following 

statement,  under  the  title  of  '  Ore  Reserves' : 
"  On  December  31st.  1912,  the  mine  showed  100,334 

dry  metric  tons  of  ore  in  reserve.  These  n-serves 
include  developed,  partially  developed,  an.l  prob- 

The  above  result  is  based  entirely  on  the 
published  reports  of  the  company.  Where 
does  the  consulting  engineer  get  his  estimate 
of  $320,600  as  the  total  value  of  the  ore  re- 

serves ?  He  cannot  possibly  have  estimated 
the  only  block  he  locates  at  such  a  low  figure 
— not  consistently. 

From  the  published  data  it  is  permissible  to 
assume  that  his  estimated  reserve  of  100,334 
tons  applies  only  to  the  older  parts  of  the  mine, 
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and  the  following  apparently  confirms  this  as- 
sumption : 

metric  ton.     In  support  of  my  statement  the 
following  tabulation  of  the  monthly  reports  is 

Estimated  reserve  December  31,  1911,  200,443  tons,  at  $3187  net  per  ton 

December  31,  1912,  100,334     ,,      at  $3 '195     ,, 

Ore  taken  from  old  reserves  in  1912,  100,109  tons 

This  is  further  confirmed  by  the  1912  milling  report,  assuming  that  about  20%  of  the  ore  produced, 
during  1912,  came  from  the  San  Carlos  vein. 

Also  the  value  per  ton  given  to  this  ore  confirms  the  supposition  that  it  is  located  in  the  older  parts 

of  the  mine,  and  that  no  estimate  of  the  San  Carlos  orebody  was  included  in  the  report  for  1912. 

What  answer  can  the  directorate  and  the 

consulting  engineer  make  to  this  analysis  of 
their  published  statements  ?  It  seems  clear 
that  either  the  estiinates  of  the  ore  reserves 

made  by  Mr.  Titcomb  are  wrong,  or  the  pub- 
lished assays  of  the  San  Carlos  ore  are  false. 

Which  is  it  ? 

Another  matter  :  Why  are  all  the  published 
statements  of  the  management  so  pessimis- 

tic ?  Isn't  a  statement  of  fact  sufficient  without 
advancing  an  opinion  which,  in  the  face  of 

positive  evidence,  has  no  value.  The  manage- 
ment is  always  guessing  that  the  andesite  is 

or  will  be  unfavourable,  etc.,  etc.  Is  the  fact 
that  the  adjoining  mine  has  the  same  San 
Carlos  vein,  with  good  width  and  assay- values, 
300  ft.  deeper  than  the  Esperanza  13th  level 
of  no  value  as  evidence  of  the  downward  con- 

tinuation of  the  San  Carlos  orebody  ?  As  this 
knowledge  is  public  property  it  must  be  known 
to  the  Esperanza  management. 

A  compilation  of  the  monthly  reports  from 
January  to  July,  1913,  is  in  contradiction  of 
your  statement,  that  the  San  Carlos  is  a  small 
and  patchy  vein,  or  again  the  company  reports 
are  false.  During  this  period  1065  ft.  of  driving 
and  838  ft.  of  rising  was  accomplished.  The 
ore  in  the  drifts,  month  by  month,  is  reported 

as  having  an  average  width  of  from  5  to  6'5 
ft.  and  the  assays  run  from  0*75  oz.  up  to  1*75 
oz.  gold  per  metric  ton.  The  average  widths 

in  the  rises  is  stated  to  be  from  5  to  6'25  ft., 
and  the  assays  from  0*75  oz.  to  2*25  oz.  gold  per 

submitted  : 
San  Carlos  Vein. 

Copy  of  Monthly  Reports  from  January  1  to 

July  1,  1913. Assays  Average 
Feet  advanced        Oz-  gold  width  of 

Month                       Drifts          per  metric  ton  ore  in  ft. 

January   210                 100  5'0 
February   235                  r75  5'0 
March   220                 r25  5-92 
April   248                  0-75  50 
May      52                 075  6  25 
June   100                 075  650 Rises 

January   125                 200  50 

February   160                 225  5'0 
March   158                 125  625 
April   226                  133  50 
May    93                 075  550 
June     76                 0  75  60 

Geometrical  averages  are  1259  5  39 

Does  the  above  indicate  a  "  small  and 

patchy  "   vein  ? Again  referring  to  your  comments  in  the 
August  Mining  Magazine  : 

W^ithout  doubt  there  are  times  in  the  oper- 
ation of  a  mine  when  it  becomes  necessary  to 

break  ore  that  will  only  pay  its  way,  but  there 
must  be  a  limit  to  the  amount  of  this  loss  per 
ton  of  the  ore.  Assuming  your  statement  to 

be  correct,  that  "  for  the  past  year  about  20% 
of  the  whole  tonnage  has  come  from  the  San 

Carlos  vein,"  then,  in  your  opinion,  is  the  loss 
shown  by  the  following  calculations  justified  ? 
The  figures  are  taken  from  the  annual  state- 

ment and  from  the  monthly  reports,  as  follows: 

Total  tons  of  ore  milled  in  1912    113.297 

20%  derived  from  the  San  Carlos  vein  =    22,659  tons 

Produced  from  older  parts  of  mine...    90,638  tons 

Gross  production  in  1912,  at  a  saving  of  78*64%,  was   2,148,125  pesos 
Cost  on  the  total  tonnage  of  ore  milled  was   1,630,139 

Net  production  from  the  ore  was      517,986 

Average  exchange  rate  for  the  year  was  201*22  =  #257,422. 
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A  compilation  of  the  monthly  reports  up  to 
January  1,  1913,  shows  that  the  San  Carlos 
ores  contained  the  following  : 

the  six  months  ending  June  30  only  been 

$496,465,  when  the  San  Carlos  ore,  as  shown 

by  the  reports,  has  an  assay-value  of  $27'79 

Gold  at   1  481  oz.  per  drv  metric  ton.  at  »20'67  =  «30"61 
Silver  at  3  00  oz   at      059=       Yll 

Total  assay-value  per  ton   ?32  38 

At  7864^\,  recovery  (the  1912  average)  =  125-46 
Cost  per  ton  (         ,,  ,,       )  =      7  15 

Net  value  per  ton     $18  31 
Result  : 

22,659  tons  of  San  Carlos  ore  produced   $414,886  net 
113,297  tons,  the  total  tonnage  milled,  produced    257,422  ,, 

Therefore,  90.368  tons  of  ore  derived  from  the  older  parts  of  the  mine  created  a  LOSS  of. ...$157, 464 

A  correspondingly  greater  loss  would  have 
been  incurred  in  case  more  than  20%  of  the 

total  tonnage  was  derived  from  the  San  Carlos 
vein. 

It  may  be  said  that  $1*08  per  ton  of  the 
above  loss  is  a  development  charge,  but  if 
this  non-productive  ore  was  removed  for  the 
purposes  of  developrnent,  it  certainly  must 
bear  its  proportion  of  such  charges.  The  ques- 

tion is,  in  this  case,  could  not  the  same  de- 
velopment results  have  been  attained  without 

the  removal  of  more  than  90,000  tons  of  non- 
productive ore.  Also,  if  the  mill-capacity  had 

been  reduced  to  correspond  to  the  mine-capa- 
city (with  a  corresponding  reduction  in  power 

and  other  costs)  could  not  the  same  explora- 
tion have  been  carried  on,  in  the  older  parts 

of  the  mine,  and  a  much  larger  profit  made  ? 

To  carry  this  analysis  still  further  :  If  dur- 

ing the  current  year  the  "  bulk  of  the  ore 
milled  has  been  derived  from  that  vein  "  (San 
Carlos)  then  why  has  the  gross  production  for 

per  ton,  as  follows  :   (See  detail  on  page  3). 

( ;old  1  ̂ sgoz  at  S2067  =  $26  02  per  ton 
Silver3-00oz.at      059=      177     ,, 

Gross  value  per  ton   $27-79at  75%  saving  =  $2084 

Less  cost  per  ton   '.   =      8'62 

Net  value  per  ton   $1222 

Assuming  that  only  55%  (the  bulk)  of  the 
ore  milled  was  derived  from  the  San  Carlos 

vein  during  this  period,  and  that  the  average 

savings  were  only  75"..,  the  following  detail 
calculation  shows  the  result  : 

If  the  loss  per  ton  of  $694,  as  shown  by 
the  foregoing,  is  wrong,  then,  of  necessity,  the 
assays  shown  by  the  monthly  reports  are  false. 

I  most  respectfully  submit  that  the  evidence, 
as  herein  set  forth,  does  not  justify  the  re- 

mark, "  that  the  company's  business  is  being 
well  conducted  by  the  resident  manager,  by 

the  consulting  engineer  and  by  the  board." 
In  the  operation  of  the  property  from  Janu- 

ary to  July  1913  there  has  been  a  loss  to  the 

Ore 

33.485 

St;MMARY  OF  Monthly  Reports  for  6  Months. 

From  January  to  July  1913. 
Tons  milled  Gross  Total  costs  Net  production 
TailinK  Production  inc.  New  York  not  inc.  London 
64,675  $643,035  $496,465  $154,078 

Analysis  of  Cost  : 
Tailing  cost,  taken  from  1912  statement  at 
San  Carlos  ore  cost,  taken  from  1913  reports 
Ore  from  older  parts  of  mine 

Analysis  of  Production  : 
Gross 

Tons                  production  Cost 
Old  ore   15,060                 $25,121  $129,847 
San  Carlos   18.416                383.789  158.688 
Tailing   64.675                 234.123  207.930 

$3215  per  metric  ton 861-f      .. 
861+      .. 

Net 

production 

$225,101 
26.193 

Loss 

$104,736 

Totals   98.160  $643,033  $4')6.465 
Loss  incurred  by  milling  15,069  tons  of  ore  from  older  parts  of  mine. $251,294 .   104.736  =  $694+  per  ton 

Net  production   $146,568 
Receipts  from  rents,  etc         7,510 

Total   $154,078 
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shareholders  of  about  $146,500,  and  for  the 

past  year  a  loss  of  about  $157,000,  making  a 
total  loss  for  18  months  of  over  $300,000.  If 
this  can  be  satisfactorily  explained,  we  will  be 
greatly  indebted  to  the  management. 

If  the  directorate  intends  to  accord  fair 
treatment  to  the  shareholders  they  will  also 
publish  a  revised  estimate  of  the  ore  reserves 
and  values  that  will  be  in  conformity  with 
their  monthly  reports. 

In  conclusion,  I  beg  to  say  that  the  object 
of  the  foregoing  is  not  for  the  useless  purpose 
of  injurious  criticism,  but  to  call  attention  to 
the  facts.  The  shareholders  are  certainly  en- 

titled to  a  public  explanation  of  the  glaring 
discrepancies  which  exist  in  the  published 
reports  of  the  company. 

Hoping  that  you  will  consider  the  matter 
of  sufficient  importance  to  give  us  the  benefit 
of  your  able  assistance,  I  am,  with  apologies 

for  the  unavoidable  length  of  this  communi- 

^^V?"'-      o  u     ,o        J.  D.  Helm. Mexico,  September  \b. 

The  Editor  : 

Sir — During  the  past  year  or  more,  rumours 
have  been  current  to  the  effect  that  the  Esper- 
anza  mine  was  much  more  valuable  than  the 

directors  believed  it  to  be ;  that  correct  infor- 
mation was  being  purposely  withheld  from 

shareholders  ;  and  that  the  ore-reserve  esti- 
mates did  not  include  the  ore  in  the  San 

Carlos  vein.  The  origin  of  these  rumours  is 

becoming  apparent.  Three  letters,  dated 

Mexico,  D.F.,  June  1,  June  16,  and  Septem- 

ber 18,  1913,  and  signed  "J.  D.  Helm,"  have been  sent  to  various  shareholders,  newspapers, 
and  magazines  in  London.  These  three  letters 
contain  some  15  or  20  pages  of  criticism,  and 

the  statement :  "  it  certainly  appears  that  the 
Esperanza  mine  affairs  are  not  in  competent 
hands — at  either  end  of  the  line.  The  infer- 

ence here  is  that  collusion  exists  for  ulterior 

purposes."  Mr.  Helm  states  that  his  com- 
ments and  analyses  "  were  prepared  without 

any  ulterior  motive  whatever,  and  at  the  re- 
quest of  a  number  of  Mexican  shareholders 

(about  75,000  shares  are  owned  in  Mexico)  of 

whom  I  am  one." 
To  this  I  have  to  remark  that  the  lists  of 

shareholders  with  addresses  in  Mexico  show 

that  there  were  on  June  22,  1912,  eight  share- 
holders registered  on  the  books  owning  1885 

shares,  and  on  June  16,  1913,  eight  share- 
holders owning  1965  shares.  The  name  of 

J.  D.  Helm  does  not  appear  in  either  of  these 
lists,  nor  on  any  of  the  Esperanza  books,  as  a 
shareholder. 

The  space  occupied  by  a  letter  to  your 
Magazine  precludes  a  detailed  reply  to  the 
various  so-called  analyses  made  by  Mr.  Helm. 
However,  several  of  his  worst  errors  can  be 
exposed.  I  f  the  Editor  desires  further  answers 

to  Mr.  Helm's  other  erroneous  conclusions, 
the  writer  will  be  glad  to  go  over  with  him  in 

detail  all  of  Mr.  Helm's  letters  before  the 
publication  of  the  next  issue  of  the  Magazine. 
And  if  the  Editor  wishes  to  bring  with  him  a 
committee  of  representative  engineers  and 
shareholders,  I  shall  welcome  their  investiga- 

tion of  this  unwarranted  and  unfair  attack. 

A  dissection  of  a  few  of  Mr.  Helm's  state- 
ments will  show  that  his  conclusions  are  un- 

warranted. The  unfairness  of  his  attack  is 

evidenced  by  the  fact  that  he  did  not  first 
write  to  the  company  asking  for  explanations 
of  his  questions,  and  hear  what  they  might 
have  to  say,  but  sent  out  for  publication  his 

ex  parte  charges  of  gross  dishonesty.  Share- 
holders are  gladly  given  every  information 

and  explanation  that  they  desire  by  both  the 
directors  and  the  consulting  engineer. 

Practically  all  of  Mr.  Helm's  calculations 
are  dependent  on  his  '  estimates  '  of  the  ore- reserves  remaining  in  the  San  Carlos  vein  on 
December  31,  1912.  His  estimate  is  given 

in  the  paragraph  beginning  ''  On  page  21  of 
the  annual  report  for  1912  "  and  ending  with 
"  such  a  low  figure — not  consistently." 

In  this  estimate  by  Mr.  Helm,  attention  is 
called  to  the  following  errors  : 

Over-estimate  of  gross  area  : 
The  area  of  ore-reserve  blocks  is  not  found 

by  multiplying  the  maximum  length  of  ore 
exposed  on  one  level  by  the  vertical  height  be- 

tween four  levels.  Mr.  Helm  does  this,  and 

gets  an  area  of  30,672  square  metres  remain- 
ing at  the  close  of  the  year  1912.  If  he  will 

refer  to  the  last  annual  report,  pages  21,  36, 
37,  and  38,  he  will  find  that  on  December  31, 
1912,  the  length  of  the  ore  developed  on  the 

9th  level  was          0  metres 

10th     „       „       45 
11th     „       „       335        „ 
12th     „       „       62       „ 

Average      110        ,, 

If  this  average  had  been  used  the  area  would 

be  110  by  91  metres — 10,010  square  metres, 
or  less  than  one-third  the  area  assumed  by 
Mr.  Helm.  However,  both  these  methods 
are  absurdly  incorrect.  The  correct  area  can 
be  obtained  only  by  careful  measurement  of 
the  blocks  as  outlined  on  a  riiap  showing  the 
vein  as  the  development  of  a  warped  surface. 
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Over-estimate  of  net  area  : 
Mr.  Helm  makes  no  deductions  from  his 

gross  area  on  account  of  barren  spots  in  the 
vein ;  400  square  metres  were  to  be  deducted 
for  such  a  barren  spot  above  the  11th  level 
stope,  near  rises  No.  9  and  10.  He  makes  no 
deduction  from  his  gross  area  on  account  of 
ore  already  mined  by  development  and  sloping, 
although  a  glance  at  the  map  of  the  West 
veins  in  the  last  annual  report  would  have 
shown  him  that  a  large  tonnage  of  ore  had 
been  thus  extracted.  Up  to  January  1,  1913, 
over  25,000  dry  metric  tons  had  been  so  mined 
from  this  vein.  With  an  assumed  width  of 
V2  metres  (Helm),  these  25,000  tons  would 
represent  an  area  mined  of  over  7700  square 
metres  to  be  deducted  from  the  gross  area. 
Making  no  such  deductions,  Mr.  Helm  uses, 
in  place  of  a  correct  net  area,  his  gross  area, 
which  was  already  ridiculously  over-estimated, 
as  shown  above. 
Under-estimate  of  stopitig  width  : 

Mr.  Helm  assumes  as  a  stoping-width  the 
average  width  of  samples  taken  in  develop- 

ment work,  which  he  figures  as  1*2  metres 
(approximately).     This  procedure  is  incorrect. 

I  quote  annual  report,  1912,  page  44  : 
"  Due  to  the  narrowness  of  the  San  Carlos  vein,  a 

greater  width  must  be  broken  in  mining  opera- 
tions, and  this  low-grade  material  going  in  with 

the  ore  will  reduce  the  grade  below  that  deter- 
mined by  sampling  the  vein  only,  .\ssays  that 

have  been  reported  do  not  represent  the  grade  as 
obtained  in  mining  unless  they  are  calculated  to 
the  full  mining  width  and  especially  noted  as 

such." The  reason  for  this  is  simple.  The  San  Carlos 
vein  occurs  principally  in  soft  black  shales. 
The  vein  frequently  splits  into  branches  and 

stringers.  Development  samples  do  not  re- 
present the  orebody  as  it  will  be  mined  ;  and 

instead  of  an  average  stoping-width  of  12 
metres,  Mr,  Helm  should  have  taken  about  2 
metres. 

Over-estimate  of  average  value  Per  ton  : 
Mr.  Helm  averages  the  development  assays 

alone  and  applies  the  result,  namely,  r56  oz. 
per  ton,  to  his  calculations.  This  method  is 
wrong  in  principle.  It  assumes  that  develop- 

ment \york  in  the  middle  of  an  ore-shoot  re- 
presents the  entire  area  allowed,  including 

probable  ore  extending  beyond  any  develop- 
ment work.  It  takes  no  account  of  barren 

cross-cuts  that  had  been  run  through  the  plane 
of  the  vein,  such  as  cross-cut  No.  12  on  the 
9th  level;  cross-cut  No.  0  below  the  11th 
level;  cross-cut  No.  4  below  the  11th  level; 
cross-cut  No.  4. on  the  12th  level.  Nor  does 
it  take  into  account  (Jther  barren  devel(Ji)ment 

work  such  as  the  tops  of  rises  No.  0  and  l,on 
the  1 1th  level,  and  the  north  drift  on  the  10th 
level.  His  method  entirely  disregards  the 
evidence  given  by  such  barren  development 
work  outside  of  the  ore-reserve  blocks  as- 

sumed by  the  consulting  engineer,  and  within 
the  block  assumed  by  Mr.  Helm. 

Again,  Mr.  Helm  makes  no  corrections  for 
erratic  high  assays;  his  estimate  of  assay-value 
per  ton  takes  no  account  whatever  of  the  stope- 
back  samples  extending  over  300  metres  of 

length  ;  he  does  not  reduce  his  sampling-width 
value  to  stoping-width  value — a  vital  factor; 
nor  does  he  take  into  account  the  actual  re- 

sults obtained  from  milling  25,000  tons  of  the 
ore.  This  ore  is  sampled  both  underground 
and  automatically  at  the  mill,  and  the  actual 
results  obtained  from  the  careful  sampling 

and  milling  of  this  tonnage  cannot  be  neglect- 
ed in  calculations  of  ore-reserves.  I  suggest 

that  Mr.  Helm  obtain  and  study  a  copy  of 

'  Sampling  and  Estimation  of  Ore  in  a  Mine,' 
where  the  eflfects  of  all  such  factors  are  ex- 

plained. The  ore-reserves  in  a  mine  at  any  period  do 
not  represent  the  ultimate  possibilities  of  the 

mine's  future.  As  the  development  of  an  ore- 
shoot  proceeds,  probable  ore  may  be  convert- 

ed into  partly  developed,  or  developed  ore ; 
and  when  so  converted  it  is  frequently  right 

to  assign  a  higher  value  per  ton  to  the  block 
than  would  have  been  justified  when  the  block 

was  still  in  the  *  probable  '  class. Other  errors  : 

Mr.  Helm  guesses  at  the  silver  contents  per 
ton.  and  obtains  3  oz.  silver.  Not  a  bad 

guess,  but  still  it  is  70?^  over-estimated. 

Again,  he  uses  a  value  of  $20'67  per  oz.  as 
the  price  received  for  gold.  Another  over- 

estimate. This  price  was  not  received  in 

1912  ;  and  in  the  present  year,  with  the  Mexi- 
can export  tax  of  lO/o  and  a  depreciated  value 

of  the  peso,  the  value  of  gold  per  ounce  in 
Mexico  has  fallen  below  $19. 

In  Mr.  Helm's  letter  of  June  1  occurs  the 
following  statement,  which  is  illustrative  of 
his  general  ignorance  (the  italics  are  mine)  : 

"The    ore-width    factor    used    in    calculating    the 
above  tonnage  is  less  than  4  ft-  although  it  is  more 
than   probable    that    the  stoping    width    will    be 
quite  5  ft.  with  the  value  Per  ton  remaining 

the  same." Is    any    further   comment   necessary   on  the 
other  estimates   made   by   an    engineer  who 
adopts  such  methods  in  his  calculations  ? 

How  the  mine  is  being  managed  is  clear 
from  its  record.  The  present  manager,  Mr. 
Charles  Hoyle,  took  charge  in  1908,  when  the 
old  West  vein  bonanza  was  gone  and  the  total 
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ore-reserve  was  worth  less  than  ;^100,000 
net.  Since  then,  because  of  the  policy  of 
active  development  followed,  the  dividends 
paid  have  amounted  to  ;^796,250.  Mr.  Hoyle 
and  his  staff  have  remained  at  their  posts 
through  two  Mexican  revolutions ;  they  have 
successfully  developed  the  mine,  and  proved 
their  worth  to  shareholders. 

As  you.  Sir,  stated  in  the  August  number  of 
this  Magazine,  great  mines  die  hard.  The 
Esperarhza  is  a  great  mine,  and  its  possibilities 
are  not  yet  exhausted.  These  possibilities 
are  being  actively  and  successfully  developed, 
with  the  result  that  the  mine  is  in  a  better 

position  today  than  it  was  a  year  ago. 
As  long  as  the  company  remains  under  its 

present  management,  the  policy  will  continue 
to  be  the  ultimate  greatest  benefit  for  share- 

holders— not  a '  gutting  '  policy  for  the  tempor- 
ary benefit  of  speculators. 

The  writer  will  take  no  notice  of  any  fur- 
ther unwarranted  attacks :  he  is  too  busy  to 

conduct  a  correspondence  school  for  the  pre- 
liminary education  of  incompetent  engineers 

in  the  A. B.C.  of  ore  estimates.  But  any  let- 
ters from  bond  fide  shareholders  will  receive 

courteous  attention  from  the  company,  as  they 
always  have  in  the  past. 

Harold  Abbot  Titcomb. 
London,  October  30. 
[This  controversy    is   now    closed.     Both 

sides  have  been  heard. — EDITOR.] 

Has  Scotland  been  thoroughly 

prospected  ? 
The  Editor : 

Sir — -Your  editorial  note  referring  to  Mr. 

Lakes'  query  mentions  the  occurrence  of  oil- 
shale  in  the  island  of  Skye.  While  this  is  un- 

doubtedly of  great  interest  and  possible  eco- 
nomic importance,  you  have  omitted  to  men- 

tion the  iron-ore  deposits  being  exploited  on 
the  adjacent  island  of  Raasay.  Among  the 

Tertiary  igneous  masses  of  Skye  there  re- 
main considerable  tracts  of  sedimentary  rocks 

including  the  Jurassic  series,  in  which  valu- 
able iron  deposits  are  at  present  being  actively 

developed.  There  appears  to  be  no  reason  to 
suppose  that  the  iron  ore  is  limited  to  the 
small  island  of  Raasay,  as  the  same  geologi- 

cal conditions  exist  on  the  adjoining  part  of 

the  island  of  Skye.  We  need  more  iron-ore 
reserves,  and  this  recent  development,  to- 

gether with  the  occurrence  of  oil-shale,  sug- 
gests that  the  island  of  Skye  might  be  a  pro- 

fitable field  for  scientific  prospecting. 
Donald  F.  Campbell. 

London,  November  3. 

NOTES     ON    ASSAY 
STANDARDS 

By  R.  D.  MACKECHNIE. 

Copper.  For  standardizing  sodium  thiosul- 
phate  solution  when  it  is  to  be  used  for  esti- 

mating copper  in  ore,  iodine  can  be  used  with 
advantage.  Chemists  are  apt  to  forget  that  the 

atomic  weight  of  iodine,  126'92  is  practically 
double  the  atomic  weight  of  copper,  63'57,  and 
that  for  this  titration  2  parts  of  iodine  are 

equal  to  1  part  of  copper.  The  sodium  thiosul- 
phate  solution,  then,  can  be  standardized  by 

weighing  0'5  gram  of  re-sublimed  iodine,  and 
proceeding  as  usual  after  its  solution  in  potas- 

sium iodide ;  0'5  gram  iodine  is  equal  to  0'25 
gram  copper.  The  above  is  applicable  where 
rapidity  more  than  accuracy  is  wanted. 

Iron.  The  Sibley  iron  ore,  containing  69"2% 
iron,  sold  by  the  Bureau  of  Standards,  Wash- 

ington, is  a  convenient  standard  ;  however,  any 
stable  iron  ore  when  reliably  checked  would 
also  serve.  With  regard  to  estimating  iron  in 

ores,  a  2-gram  sample  is  to  be  preferred  to  the 

usual  0'5  gram  sample;  any  error  is  then 
multiplied  by  50  instead  200.  To  facilitate 

the  use  of  a  larger  quantity  of  ore  for  estima- 
tion, potassium  bichromate  that  has  been  re- 

crystallized  at  least  three  times  may  be  dried 

at  100°  C,  and  a  convenient  quantity  dissolved 
and  made  to  perform  the  greater  part  of  the 
oxidation  of  the  reduced  ore  solution,  the  final 
titration  being  made  by  using  N/10  potassium 
bichromate  solution.  For  example,  when 

using  2  grams  of  the  ore  sample,  0'8  gram 
potassium  bichromate  is  equal  to  45*53%  iron, 
and  each  0'5  c.c.  N/10  potassium  bichromate 
solution  is  equal  to  0'14%  iron.  For  re-cry- 

stallizing the  potassium  bichromate  purchased 

as  pure,  the  dissolved  salt  should  show  a  speci- 

fic gravity  of  1*36  at  100°  C.  if  the  best  crystals 
are  desired. 

Phosphoric  Acid.  As  a  reliable  source  of 
phosphoric  acid  the  salt  potassium  dihydric 
phosphate  does  not  appear  to  be  well  known. 
The  use  of  this  salt  is  recommended  in  Sut- 

ton's '  Volumetric  Analysis '  because  it  does 
not  alter  on  exposure  to  air  and  forms  a  clear 
solution,  which  is  more  than  can  be  said  of 
other  common  soluble  phosphates.  Potassium 
dihydric  phosphate  is  prepared  by  adding  pure 
solution  of  potassium  carbonate  to  pure  phos- 

phoric, acid  until  alkaline  to  methyl  orange  and 

concentrating  to  1*35  specific  gravity  before 
crystallizing.  The  salt  contains  52'2%  phos- 

phoric anhydride,  and  a  convenient  solution  is 

one  containing  3"83  grams  of  the  salt  per  litre. 
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QUOTATIONS 
of  leading  niininc  shares  on  the  London  Market. 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  iiiven  in  shillings. 

GOLD.    SILVER. 
DIAMONDS. 

Rand  : 
Bantjes   
Brakpan   
Central  Mining  (£l2)   
Cinderella   
City  &  Suburban  (£4)   
Consolidated  Gold  Fields  ... 
Consolidated  Lan^llaagte   
Consolidated  Main  Reef   , 
Crown  Mines  (10s.)   
Durban  Roodepoort   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
Geldenhuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Knipht  Central   

Kni^iht's  Deep   
LanKlaaf^te  Estate   
Main  Reef  West   
Meyer  &  Charlton   
Modderfontein  B   

Modderfontein,  New  (£'4).  .. Nourse   
Primrose    
Rand  Mines  (5s.)   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep   
Rose  Deep   
Simmer  \  Jack    
Simmer  Deep   
Springs   
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   

VVitwatersrand  (Knight's)... 
Witwatersrand  Deep    
Wolhuter   

Rhodesia 

Cam  iV  Motor   
Chartered   
Eldorado   
Enterprise   
Falcon   
Giant   
Globe  &  Phoenix  (Ss.)  ■ 
Lonely  Reef   
Shamva   
Wanderer  (5s.)     

Others  in  South  Africa 

De  Beers  (£2  10s.)   

Glynn's  Lydenburg   
Jagersfontein    
Premier  Diamond  (2s.  6d.)   
Transvaal  Gold  Mining  Estates... 

Wbst  Africa  : 

Abbontiakoon  (lOs.) . 
Abosso   
Ashanii  (4s.)      
Brooinassie  (lOs.)  .... 
Prestea  Block  A   
Taquah   

West  Australia  : 

Associated  Gold  Mines      
Associated  Northern  Blocks  ... 
Bulltinch    
Col  1.  t.  HorscShoe  (£51   
Gr>-  ii  luiiilder  I'roprietary(2s.). 
Gi  M'T  Perseverance   
(.  ,11    
Iv...;:i    ,.■   .t.3)         
KaU;iirli   
Soils  of  GwalU    
Yiianini   

OV.  1 Oct.  1 
Nov.  1 

1912 
1913 1913 

25 15 13 

77 

56 52 
192 172 165 
20 6 5 

45 

46 46 

70 

49 

45 

27 

26 

27 

18 17 

17 

136 
128 

125 

20 17 

16 

23 

18 20 

57 

46 
42 

27 

58 

67 
22 22 

20 

27 27 26 
80 

60 60 
12 

3 3 
25 

23 

22 

12 6 6 
47 

32 

26 

28 

21 

18 

20 

8 8 
98 

100 

97 

64 

74 77 
238 225 

225 

38 

28 

30 

38 28 28 

125 121 

119 

26 

24 

23 
70 

52 50 

45 

30 30 

58 52 

46 

19 

12 

11 
i 2 1 

16 

15 

12 

73 

67 

66 

18 

33 35 42 

36 36 

47 
36 

36 

58 

70 68 

54 

56 

57 
20 

15 

14 

35 30 

27 

25 21 

21 
32 

16 
13 

17 

14 

11 22 19 

16 

33 

16 

13 

31 

27 

27 

56 

55 

41 

61 

40 

36 
2 1 1 

393 
405 

370 

25 
16 

15 

123 126 
102 

233 
217 

205 
56 53 51 

6 5 5 
18 13 12 

20 

18 16 

4 6 6 

16 
12 

10 

14 

13 

II 

7 
- 

7 
6 

I'l 

II 

9 

III 

12 

41 
i5 

53 

II 

1  1 

13 

2 » 2 

10 

11 '2 
74 

60 

56 

42 
41 

31 
21 

22 21 ID 

8 6 

Others  in  Aistralasia 

Mount  Boppy   
Mount  Morgan    
Talisman    
Tasmania  Gold  (10s.)  .. 
Waihi   
Waihi Grand  Junction-. 

Nov.  1 1912 Oct.  1     Nov.  1 
1913    '     1913 

A.MERICA  : 

.Alaska  Treadwell(£5)   
Buena  Tierra    
Butters  Salvador     

Camp  Bird    
ElOro     
Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   

St.  John  del  Rey...   
Santa  Gertrudis   
Stratton's  Independence  (2s.  6d.) 
Tomboy      

Russia  : 

Lena  Goldfields   .■.. Orsk  Priority    
Siberian  Proprietary 

India  : 
Champion  Reef  (2s.  6d.) 

Mysore  (10s.)    
Nundydroog  (10s.)   
Ooregum  (10s.)     

COPPER: 
Anaconda  (£5)   
Arizona  (5s.)      

Cape  Copper  (£2)    
Chillagoe  (10s.)    
Great  Cobar  (£5)      
Great  Fitzroy  (5s.)   
Hampden  Cloncurry      

Kyshtim      
Messina  (5s.)     
Moimt  Elliott  (£5)   

Mount  Lyell   
Rio  Tinto(£5)   
South  .American  Copper  (2s.) 
Spassky   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC: 
Broken  Hill : 

Amalgamated  Zinc     
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10  (£  10)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (15s.)  .. 
Zinc  Corporation  (10s.)   

TIN 
Nigeria: 
Abu  (5s.)     
Bisichi     
Jos(5s.)   
Kaduna(5s  )   
Naraguta    
Nigerian   Tin     
N.  Nigeria  Bauchi  (10s.). 
Rayfield   
Rupp    

Other  Countries: 

Aramayo  Francke . 

Briseis     Cornwall  TailinKS. 

Dolcnath   ...    
Gecvor  (lOs.)    
(^openg     Mawr.hi    
Rooiberg      
Tekka   
Tronoh    

21 
6 

22 

27 

22 

5 

16 
45 

27 

15 15 

62 

72 

70 
35 

42 

42 

2 1 1 
31 

51 

55 

21 

22 25 
160 

165 

165 

20 

17 

17 

40 

40 

40 

25 

16 

14 

16 15 

14 

41 

18 

16 

15 

12 11 
135 

117 107 
5 6 7 

16 

15 16 

27 

18 17 
2 0 1 

26 

26 26 

56 

47 

42 

20 

10 

6 

12 

3 ' 

12 

10 10 

114 

102 

102 

35 25 

26 

17 21 

21 

176 

152 

145 41 

40 

38 

130 

115 112 

3 1 1 

77 35 23 

1 2 3 

49 

37 

38 
61 

63 

62 

21 

30 

27 

146 

97 93 

23 26 25 

472 1575 

1540 

31 

33 

32 

72 55 60 

50 47 

44 

125 

152 147 23 

IS 

12 

37 30 

27 

47 38 

38 

46 

36 35 

40 

27 

34 

9 8 7 
146 

48 

53*
 

156 

145 

146 

27 

27 

24 

17 

17 

17 

14 

20 

9 

20 

38 

30 

4 
21 

142 

29 35 35 
8 8 7 

38 21 

20 
23 

19 

20 
17 22 

21 

75 

31 

28' 

28 

22 

21 
34 

28 

30 

72 

67 67 

66 

51 

46 

12 

17 

8 

18 

36 

27 

3 

17 

133 

•  Capiul  ri--arranged  during  yeai-. 
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PRECIS  OF  TECHNOLOGY 
The  Messina  Copper  Mine. — The  August  issue  of 

the  Journal  of  the  Chemical,  Metallurgical,  and  Min- 
ing Society  of  South  Africa  contains  a  paper  by  J. 

Allan  Woodburn  on  the  Messina  copper  mine,  in  the 

The  accompanying  vertical  sections  shows  the 
amount  of  work  done  to  date.  The  North  lode  has 

been  exposed  for  1500  ft.  along  the  strike  on  the  2nd 
level,  and  has  been  proved  to  a  depth  of  900  ft.  The 
ore-shoots  consist  of  a  series  of  lenticular  masses  hav- 

ing  no  observable   connection   between    each    other. 

LONGITUDINAL   SECTION    OF  NORTH   LODE. 

\ 

Northern  Transvaal.  Attention  was  originally  attract- 
ed to  this  deposit  by  the  numerous  ancient  workings. 

These  are  all  open-cuts,  and  some  are  as  deep  as  80  ft. 
Most  of  them  have  been  filled  with  debris,  presumably 

by  the  old  miners  as  the  faces  advanced.  The  work- 
ings approximately  follow  three  lines,  which  have  since 

been  identified  with  definite  lodes,  and  named  the 
North,  Middle,  and  South  lodes.  Their  general  trend 
is  northeast  to  southwest,  and  they  appear  to  approach 
each  other  toward  the  west.  The  country  for  a  mile 

round  the  mine  is  granite,  with  hornblende-gabbro 
dikes  penetrating  it  in  various  directions.  On  the  line 

of  lodes  many  other  rocks  are  found,  principally  de- 
composed or  altered  granites.  Both  red  and  grey 

granites,  frequently  of  a  gneissic  structure,  are  exposed 
in  the  cross-cuts  between  the  lodes.  Soft  decomposed 
felsites,  in  substance  like  china-clay,  and  coloured 
yellow,  red,  or  green,  are  associated  with  the  lodes  in 
some  places.  Elsewhere  white  quartz  is  the  gangue 
of  the  lodes.  The  copper  minerals  are  chalcocite, 

bornite,  and  chalcopyrite,  and  they  are  found  occasion- 
ally in  large  irregular  blocks,  at  other  places  cement- 

ed in  the  cracks  of  the  quartz  or  disseminated  through 
its  mass.  When  prospecting  was  started,  seven  shafts 
were  sunk,  three  on  the  line  of  the  North  lode,  three 
on  the  South,  and  one  on  the  Middle.  At  first  the 

results  were  disappointing.  It  was  not  until  cross-cuts 
were  driven  on  the  1st  and  2nd  levels  from  the  shaft 
on  the  Middle  lode  to  the  North  lode  that  a  large  body 
of  ore  was  found  in  the  latter.  This  was  called  the 
Bonanza.  It  forms  part  of  the  North  lode,  and  on  the 
upper  levels  was  about  100  ft.  long  and  from  25  to  40 
ft.  thick,  consisting  of  chalcopyrite  and  bornite  mixed 
with  felsite. 

-0»CEfvTftATOH 

TTTffit-  ''"liVJ'llI 

NORTH      LODE 
BONANZA      SeCTIOH 

Section   acrons   the    Three  Lodes. 

The  lode  is  generally  3  to  4  ft.  wide,  with  granite 
walls.  At  places  it  widens  to  10  or  20  ft.  and  includes 
granite  horses.  In  the  Bonanza  section  the  copper 
minerals  are  disseminated  in  irregular  blocks  through- 

out the  mass,  and  the  gangue  and  country  rock  are 
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much  decomposed.  In  depth  the  proportion  of  chal- 
copyrite  decreases.  Below  the  3rd  level  the  Bonanza 
section  splits  into  two  parts.  The  Middle  lode  is  more 
erratic  than  the  North  lode  and  is  about  2  ft.  wide, 

consisting  of  bomite  and  chalcopyrite,  widening  oc- 
casionally to  20  ft.  with  horses  of  granite  intercalated. 

The  South  lode  has  been  worked  to  the  Ath  level  and 

consists  of  chalcocite  and  quartz  within  hard  granite 
walls.  Occasionally  it  splits  into  two  parts,  each 
about  3  ft.  thick,  separated  by  3  to  6  ft.  granite 
through  which  stringers  of  ore  penetrate  from  one  side 
to  the  other.  Mr.  Woodburn  describes  in  detail  the 

methods  of  mining,  drawing  attention  to  the  require- 
ments in  connection  with  the  softness  of  the  lode  and 

country  rock  on  the  Bonanza  section. 

Ventilation  on  the  Rand. — At  the  September  meet- 
ing of  the  Chemical,  Metallurgical,  and  Mining  Society 

of  South  Africa,  G.  H.  Blenkinsop  read  a  paper  on 
the  ventilation  of  deep  mines,  especially  in  connection 
with  the  Hand.  He  urge<i  that  the  system  of  exhaust- 

ing the  air  by  means  of  fans  at  the  top  of  upcast 
shafts  did  not  fully  meet  the  requirements,  for  several 
reasons.  In  the  first  place,  the  current  of  air  took  the 
line  of  least  resistance  between  the  downcast  and  up- 

cast shafts,  and  did  not  necessarily  reach  all  the  work- 
ings, and  would  seldom  arrive  at  the  actual  faces  ;  so 

that  an  elaborate  system  of  doors  and  partitions  is  ab- 
solutely necessary.  Second,  the  current  of  air  will 

pass  through  disused  workings,  and  will  there  become 
contaminated  by  contact  with  human  excreta  and  other 
filth,  for  it  is  notorious  that  the  irresponsible  native  is 

an  offender  against  the  laws  of  health  in  this  connec- 
tion. Mr.  Blenkinsop  in  fact  considers  the  dry-wall- 

ing and  sand-511ing  now  adopted  to  be  as  important 

in  its  influence  in  preventing  the  '  committing  of 
nuisance  '  as  in  supporting  the  hanging  wall.  Third, 
the  current  of  air  during  its  long  passage  along  the 
workings  becomes  heated  by  contact  with  the  rock, 
and  by  the  time  it  arrives  at  the  working  faces  may  be 
30  higher  than  when  it  entered  the  downcast  shaft  ; 
moreover  it  will  have  become  laden  with  dust.  Mr. 

Blenkinsop  urges  that  arrangements  should  be  made 
to  deliver  fresh  and  uncontaminated  air  at  the  working 
faces.  The  air  should  be  delivered  under  a  pressure 
of  8  to  12  oz.  from  a  blower  at  the  surface  through 

pipes  to  tanks  at  various  stations,  and  from  there  dis- 
tributed by  smaller  pipes  to  the  faces.  He  estimates 

that  such  an  installation  for  a  mine  employing  2000 
men  would  cost  about  /lO.OOO.  In  reply  to  criticism 
that  the  discharge  of  air  under  pressure  would  tend  to 
raise  dust,  Mr.  Blenkinsop  stated  that  the  air  would 
not  be  discharged  direct  from  the  small  pipes,  but 
into  a  bell-shap)ed  piece  about  6  ft.  long  and  having  a 
diameter  of  9  in.  at  the  end.  The  pressure  of  air 
would  thus  be  reduced,  and  there  would  be  little 
draught. 

Electric  Blasting. — In  the  South  African  Mining 
Jourmil  for  September  27,  E  J.  Moynihan  discusses 
the  advantages  of  electric  blasting  as  applied  to  dry 
mines.  Mr.  Moynihan  has  taken  a  leading  part  for 
many  years  in  the  agitation  for  better  underground 
conditions,  especially  for  the  purpose  of  preventing  the 
miner  working  in  a  dust-laden  atm^split^rc  He  has 
urged  that  blasting  should  be  contrcjlit-d  from  the  sur- 

face and  conducted  after  all  the  men  have  left  the 

mine.  The  system  has  lately  been  adopted  by  the 
Albu  group  at  the  Meyer  &  Charlton  mine.  In  his 
article.  Mr.  Moynihan  discussesmany  points  of  detail. 
H»»  shows  that  though  the  electric  fuses  are  more 

an  the  ordmary  fuses,  there  are  man,  I.  mnter- 
I  :,g    advantages.      The  cheesa  stick   ni     firing 
torch  IS  eliminated.     As  the  miner  has  not  to  do  his 

own  firing,  he  can  devote  a  correspondingly  greater 
time  during  his  shift  to  drilling,  or  alternatively  spend 
less  time  underground.  Misfires  and  premature  ex- 

plosions are  largely  eliminated.  As  the  men  are  out 
of  the  mine,  methods  of  rapidly  settling  the  dust  can 
be  employed  that  are  impossible  while  the  men  are 
underground  ;  for  instance,  steam  could  be  sent  down 
the  compressed-air  mains  and  discharged  in  the  neigh- 

bourhood of  the  blasts.  Precautions  would  be  neces- 

sary to  ensure  that  all  the  electric  connections  are  per- 
fect, and  that  none  but  the  authorized  persons  have 

access  to  the  distributing  wires.  A  telephone  or  a 
cheap  substitute  should  he  used  so  that  the  shots  can 
be  heard  by  the  blasting  operator,  though  it  is  not 
quite  clear  how  a  record  can  be  made  of  all  the  shots 
if  they  are  done  simultaneously.  When  the  hanging 
wall  is  weak,  Mr.  Moynihan  recommends  that  two 
systems  of  conductors  should  be  used  connecting  with 
alternate  levels. 

Ore-Crushing  Underground. — The  South  African 
Mining  Journal  iorOcloher  A  records  that  at  Knights, 
the  mine  belonging  to  the  Witwatersrand  Gold  Min- 

ing Company,  a  new  departure  has  been  made  by  the 
adoption  of  ore-crushing  underground.  Some  of  the 
stopes  in  the  mine  are  very  large,  and  pieces  of  rock 
of  considerable  size  which  are  liable  to  foul  the  grizzley 
are  broken.  In  order  to  economize  the  native  labour 

and  to  dispense  with  boys  hitherto  engaged  in  break- 
ing these  large  rocks,  a  rock-breaker  has  been  installed 

on  the  14th  level,  and  the  discharge  fed  direct  into  the 
shaft-bins.  This  is  the  first  rock-breaker  to  be  em- 

ployed underground  in  South  Africa.  Underground 
breaking  is  practiced  in  other  mining  districts.  For 

instance,  in  the  Round  Mountain  Mining  Co. 's  mine, 
at  Round  Mountain,  Nevada,  there  are  two  crusher 

stations.  Careful  inquiries  regarding  the  effect  of  un- 
derground crushing  on  the  mine  atmosphere  indicate 

that  the  breaker  is  giving  no  trouble  in  this  respect. 
The  crusher  station  is  surrounded  by  atomizers,  and 
the  amount  of  dust  escaping  is  said  to  be  infinitesimal. 

The  Mysore  Winding- Engine  Accident. — .As  briefly 
recorded  in  our  September  issue,  a  serious  accident 
occurred  at  the  Edgar  vertical  shaft  at  the  Mysore 

gold  mine,  India.  W.  F.  Smeeth,  the  Government  In- 
spector of  Mines,  has  issued  a  report,  which  should 

be  read  by  engineers  responsible  for  winding  engines. 

On  August  21  the  south  cage  in  Edgar's  shaft  fell  from 
100  ft.  below  surface  to  the  bottom  of  the  shaft,  a  dis- 

tance of  2600  ft.  The  cage  has  two  compartments, 
one  above  the  other,  in  each  of  which  25  men  can 
travel.  At  the  time  of  the  accident  there  were  alto- 

gether 42  persons  in  the  cage,  all  of  whom  must  have 
been  killed  instantaneously  when  the  cage  reached  the 
bottom.  When  tiie  cage  fell,  at  100  ft.  from  surface, 
it  was  on  the  downward  trip,  and  travelling  at  1200  to 
1300  ft.  per  minute. 

The  shaft  was  completed  two  years  ago.  The  cages 
run  on  steel  guides  without  safety  catches.  There  are 
two  cages,  one  of  which  ascends  as  the  other  descends, 
each  cage  being  suspended  by  a  flat  steel  rope  passing 
over  a  pulley  at  the  top  of  the  head  gear  and  led  from 
thence  into  the  engine-room,  where  it  is  coiled  round 
a  flat  drum  16  ft.  in  diameter.  Each  drum  is  mounted 

on  the  main  engine-shaft,  but  is  not  rigidly  fixe.l  to  it. 
While  winding  is  going  on,  the  drum  is  secured  to  the 
main  siiaft  by  means  of  a  clutch,  which  in  the  present 
engine  is  in  the  form  of  a  steel  band,  lined  with  wood, 
acting  on  the  drum  like  a  band  brake.  One  end  of  this 
steel  band  is  attached  to  a  fixing  on  the  shaft  through 
an  adjusting  link  for  taking  up  wear  and  regulating  the 
tension  of  the  clutch  band.  The  accident  was  due  to 

the  snapping  of  this  link,  which  released  the  clutch 
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and  leit  the  drum,  on  which  the  winding  rope  is  coil- 
ed, free  to  revolve  on  the  shaft  and  therefore  discon- 

nected from  the  engine.  The  link  which  snapped  is 
in  the  form  of  a  bolt  3i  in.  diam.,  made  of  mild  steel, 
and  appeared  to  be  amply  strong  enough.  When  Mr. 
Smeeth  inspected  the  engine  the  day  after  the  accident, 
the  broken  pieces  of  the  link  were  still  in  position,  and 
the  fractures  were  perfectly  clean  and  fresh.  There 

was  no  appearance  of  any  flaw,  but  it  would  be  impos- 
sible to  say  whether  any  molecular  alteration  had  been 

set  up  without  further  examination. 
Each  drum  is  provided  with  a  powerful  post-brake 

capable  of  controlling  its  rotation  whether  the  drum 
is  clutched  to  the  shaft  or  not  under  ordinary  working 
conditions.  These  brakes  appear  to  have  been  in  per- 

fect working  order,  and  are  in  constant  use  every  day. 
At  the  moment  when  the  link  snapped  and  the  south 
drum  became  de-clutched  from  the  main  engine-shaft, 
the  south  cage  with  42  men  was  100  ft.  below  surface, 
and  the  north  cage  with  21  men  in  it  was  100  ft.  above 
the  bottom  of  the  shaft,  the  former  descending  and  the 
latter  ascending.  The  engine-driver  heard  the  snap  of 
the  link,  and,  without  being  able  to  recognize  what  had 

happened,  immediately  cut-off  steam  and  applied  the 
two  brakes,  which  are  worked  by  two  small  engines. 
The  promptness  of  this  action  is  shown  by  the  fact 
that  the  north  cage  was  brought  to  rest  150  ft.  above 
the  bottom  of  the  shaft,  so  that  it  travelled  only  50  ft. 
after  the  snap  took  place.  In  other  words,  after  the 
snap  was  heard  the  engine-driver  cut-off  steam,  applied 
the  brakes,  and  brought  the  north  cage  to  rest  within 
a  space  of  a  few  seconds,  and  the  cage  with  its  burden 
of  21  men  remained  suspended  in  the  shaft  for  three 
hours  or  so  until  it  was  ascertained  that  it  was  safe  to 

lower  again  to  the  bottom.  In  this  case,  the  weight 
of  the  cage,  rope,  &c.,  helped  the  brake  to  overcome 
the  momentum  of  the  mo\ing  masses. 

In  the  case  of  the  south  cage,  which  was  descending, 
the  whole  work  devolved  upon  the  brake,  which  failed 
to  bring  the  drum  and  the  cage  to  a  standstill.  The 
friction  of  the  brake-blocks  on  the  brake-drum  was  so 
great  that  the  wooden  brake-bloeks  were  charred  and 
the  engine-room  filled  with  smoke  in  a  few  seconds. 
The  engine-driver  stuck  to  his  post,  though  he  could 
do  nothing  further,  while  the  drum  revoK'ed  in  a  cloud 
of  smoke,  and  after  the  cage  had  struck  the  bottom  the 
rope  continued  to  pay  out  until  the  14  spare  coils  were 
unwound,  and  finally  the  plates  and  bolts  which  attach 

the  rope  to  the  drum  of  the  reel  were  torn  off  and  dis- 
appeared through  the  roof  of  the  engine  house. 

So  far  as  Mr.  Smeeth  can  see,  there  was  nothing 
wrong  with  the  brakes  or  the  clutches  or  anything  else, 
and  the  sudden  failure  of  the  adjusting  link  is  one  of 
those  unforeseen  contingencies  for  which  it  is  not 
possible  to  account.  On  the  other  hand,  this  accident 
must  raise  questions  as  to  the  mechanical  soimdnessof 
the  particular  type  of  clutch  employed  and  as  to  the 
efficiency  of  the  types  of  brake  now  employed  on  large 
winding  engines  with  heavy  loads  and  working  at  great 
depths.  The  question  of  brakes  has  already  been  the 
subject  of  protracted  discussion  in  various  parts  of  the 
world,  and  is  bv  no  means  finally  settled. 

Selenide  Gold  Ores.  —  The  Australian  Mining 
Standard  for  August  28  contains  a  notice  of  a  process 
invented  by  J.  H.  Niemann  for  extracting  gold  from 
the  selenide  ores  found  in  the  Pine  Creek  district  of 
the  Northern  Territory  of  Australia,  inland  from  Port 
Darwin.  The  gold  deposits  in  this  district  have 
proved  disappointing  and  are  mostly  abandoned.  Mr. 
Niemann  reports  that  the  failure  of  these  ores  is  due 
to  the  association  of  selenides  with  the  sulphides.  The 

selenide  of  gold,  being  volatile,  is  easily  lost  in  roast- 

ing, and  in  amalgamation  the  amalgam  of  selenium 
and  gold  is  washed  away.  The  cyanide  process  has  not 
been  adapted  yet  to  the  particular  requirements.  Mr. 
Niemann  has  invented  a  process  based  on  volatiliza- 

tion of  the  selenide  of  gold,  without  roasting  the  sul- 
phide. Particulars  however  are  not  given,  and  the 

nature  of  the  article  generally  is  not  quite  convincing. 
Gold  Production  during  1912. — The  editor  of  the 

Engineering  and  Mining  Journal  gives  his  revised 
figures  for  the  gold  production  of  the  world  in  the  issue 
of  October  4.  We  reproduce  these  figures  herewith, 
accompanied  by  the  figures  for  1911  from  the  same 
source  : 

1911  1912 

Transvaal    170,059,273  188,599,260 
Rhodesia     12,986,000  13,166.230 
West  Africa    5,197,488  7,386,028 
Madagascar,  Egypt,  etc.   ...  2,706,639  2,925,000 

United  States     96,890,000  93,451,500 
Mexico     24,880,100  22,500,000 
Canada    9,762,100  12,559,288 
Central  America,  etc    3,399,000  3,632,500 

Russia,  including  Siberia...     32,151,600      27,635.500 
France          1,707,100        1,847,000 
Elsewhere  in  Europe          2,584,900        3,615,000 

British  India    11,054,100  12,115,162 
British  &  Dutch  East  Indies  4,726,500  4,925,000 
Japan  and  Korea    6,896,900  7,165,000 
China,  etc    3,769,600  3,750,000 

South  America          10,421,800      12,425,000 

Australasia           60,184,200     56,635,800 

Total     459,377,300    474,333,268 

In  English  money  the  total  figures  for  1911  are  approxi- 
mately /94, 400, 000,  and  for  1912  ;^97,500,000.  The 

increase  for  the  year  1912  was  due  almost  entirely  to 
South  Africa.  The  only  other  country  showing  an  in- 

crease was  Canada.  As  regards  the  prospects  of  gold 
production  during  1913,  there  is  no  likelihood  of  an  in- 

crease in  the  total  figures  above  those  for  1912.  The 
United  States  will  not  show  any  material  change,  and 
the  disturbances  in  Mexico  will  cause  a  set-back.  The 
monthly  returns  from  Australasia  so  far  this  year  fore- 

shadow a  decrease.  Canada  may  be  expected  to  gain, 
and  possibly  Russia  and  Siberia.  The  outlook  for  the 

Transvaal  in  uncertam,  owing  to  the  miners'  strike  and 
its  results. 

The  Engineering  and  Mining  Journal  publishes 
the  following  table  giving  the  gold  output  of  the  world 
during  the  last  twenty  years  : 

Total  Gold  Output 

LAST  '' 

1893    158,437,551 
1894    182,509,283 

1895    198,995,741 

1896    211,^42,081 

1897    237,833,984 
1898    287,327,833 

1899    311.505,947 
1900    258,829,703 
1901    260,877,429 

1902    298,812,493 

OF  THE  World  during 

0  Years. 

1903    329,475,401 
1904    349,088,293 

1905    378,411,054 
1906    405,551,022 
1907    411,294,458 

1908    443,434,527 
1909    459,927,482 

1910    454,213,649 
1911    459,377,300 
1912    474,333,268 

5—6 
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The  Channel  Tunnel.  —  In  our  last  issue  we  gave  a 
short  precis  of  a  paper  describing  the  plans  for  the 
Channel  Tunnel,  according  to  the  scheme  now  being 
revived.  The  paper  on  which  we  founded  the  precis 
was  unfortunately  not  accompanied  by  illustrations, 
and  in  consequence  the  details  we  gave  were  not 
easy  to  grasp.  The  Engineer  for  October  3  contains 
an  article  on  the  subject,  fully  illustrated,  so  in  order 
to  make  our  description  complete  we  reproduce  some 
of  them  herewith.  It  will  be  seen  that  spur  lines  are 
to  be  built  from  the  South  Eastern  line,  west  of 
Dover,  and  from  the  Chatham  line,  north  of  Dover, 
to  meet  at  a  new  station  a  mile  northwest  of  the  har- 

bour, and  from  thence  a  descending  line  will  be  built 

that  will  plunge  below  the  Channel  west  of  Shakes- 
peare Cliff.  There  will  be  two  single-track  tunnels  of 

18  ft.  internal  diameter,  spaced  32  ft.  apart  from  cen- 

Nothing  has  retarded  the  progress  of  electricity  in 
Cornish  mines  so  much  as  the  trouble  experienced 
with  turbine  pumps  used  for  unwatering  purposes, 

whenever  an  attempt  has  been  made  to  pump  com- 
paratively small  quantities  of  gritty  water  through 

small  passages  with  impellers  running  with  small 
clearances  at  high  speeds.  Under  these  circumstances 
small  machines  with  high  efficiency  are  not  necessarily 
the  best.  It  is  better  to  have  slightly  less  efficiency 
with  a  pump  of  more  robust  type  that  will  keep  up  to 
its  initial  duty.  It  is  not  advisable  to  use  high  lift 

pumps  for  unwatering  purposes.  It  is  more  economi- 
cal to  use  two  pumps  with  a  lift  of  500  ft.  each  than 

one  with  a  lift  of  1000  ft.  A  type  of  pump  that  Mr. 
Hards  would  like  to  see  tried  in  Cornwall  is  the  Rees- 
Roturbo.  This  has  a  larger  clearance  than  other 

pumps  of  the  same  type,  an  advantage  for  use  with 
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tre  to  centre,  and  a  drainage  heading  below,  11  ft.  in 
diameter.  The  latter  will  be  driven  first,  and  it  will 
serve  as  well  for  the  removal  of  the  excavated  rock 
from  the  two  tunnels.  The  length  of  the  drainage 
heading  will  be  24  miles,  and  the  length  of  the  two 
tunnels  including  the  approaches  at  each  end  will  be 
31  miles  The  borings  will  all  be  in  the  grey  chalk, 
which  contains  few  fissures  and  is  remarkably  dry. 
The  map  shows  that  the  tunnel  is  not  straight  between 
the  two  sides.  The  reason  for  the  curved  path  is  the 
intention  of  keeping  the  tunnel  in  the  centre  of  the 
grey  chalk.  The  tunnels  and  heading  will  be  lined 
with  cast-iron  segments  and  the  space  between  them 
and  the  rock  will  be  firmly  grouted. 

Electricity  in  Mines. — At  the  meeting  of  the  Cornish 
Institute  of  Mining,  Mechanical,  and  Metallurgical 
Engineers,  held  on  October  4,  L.  A.  Hards  read  a 

paper  on  the  '  Application  of  Electricity  to  Cornish 
Minmg."  Mr  Hards  is  the  manager  and  engineer  for 
the  Cornwall  Electric  Power  Company,  the  central 
station  of  which,  at  Hayle,  sells  about  20  million  units 
per  year.  In  his  paper  he  discussed  the  application 
of  electric  power  to  pumps,  rock-drills,  compressors, 
stamps,  concentrators,  etc 

gritty  water,  and  it  has  the  advantage  that  it  main- 
tains its  efficiency  over  a  wide  range  of  head.  With 

low  heads  it  will  pump  large  quantities  of  water  with- 
out it  being  necessary  to  close  the  valve  on  the  de- 

livery, which  in  many  cases  has  to  be  done  in  order  to 
prevent  overloading  the  motor. 

In  discussing  the  general  question  of  unwatering 
mines  and  smking  operations,  Mr.  Hards  suggests 

that  it  would  be  possible  to  have  one  or  two  single- 
stage  sinking-pumps  below  the  main  pump,  capable 
of  pumping  40  to  50  ft.,  delivering  to  a  tank  3^  ft. 
square  and  10  ft.  long,  from  which  the  large  pump 
could  pump  intermittently.  Such  an  arrangement 
would  prevent  the  chokes  that  so  often  cause  trouble 
while  unwatering,  and  a  further  advantage  would  be 

that  large  pumps  would  not  have  to  be  moved  so  fre- 
quently The  ideal  arrangement  in  a  mine  would  be 

to  have  pumps,  running  intermittently,  placed  at 
various  levels  on  moiierate  heads,  and  to  make  efforts 
to  keep  the  water  from  reaching  the  lower  levels,  thus 
redu(  mg  the  height  through  which  it  has  to  be  pumped. 

There  is  no  difficulty  in  driving  any  type  of  stamp. 
The  Holman  stamp  lends  itself  most  readily  to  the 
electric  drive,  for  only  one  reduction  of  speed  is  neces 
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sary.  At  Dolcoath  these  stamps  are  driven  in  this 
way  without  a  counter-shaft,  by  a  single  belt  from  the 
motor-shaft.  With  regard  to  Californian  stamps,  the 
power  required  is  small,  but  an  appreciable  proportion 
is  wasted  owing  to  the  necessity  of  having  a  double 
reduction  of  speed.  Mr.  Hards  suggests  that  a  modi- 

fied single  cam  should  be  invented  so  as  to  give  the 
same  number  of  lifts  per  minute  from  a  shaft  revolv- 

ing at  twice  the  speed,  or  that  chain-drives  should  be 
substituted  for  belts. 

No  electric  winder  has  yet  been  installed  in  Corn- 
wall. 

Iron  Ores  of  Brazil. — At  the  October  meeting  of 
the  Institution  of  Mining  and  Metallurgy,  J.  H.  Good- 

child  presented  a  paper  entitled  '  Laterization  in  Minas 
Geraes,  Brazil.'  He  described  in  detail  the  nature  of 
the  many  varieties  of  soft  iron  ore  found  in  this  region, 
and  the  nature  of  the  physical  changes  undergone  by 

or  removal  of  the  electrolyte  by  long-continued  dialysis 
of  the  coarsely  dispersed  precipitate  suspended  in  the 
pure  dispersion  medium.  Removal  of  the  electrolyte 
prevents  coagulation.  But  the  removal  of  the  electro- 

lyte is  not  enough  to  account  for  the  increase  in  the 
degree  of  dispersion.  We  must  suppose  that  precipi- 

tates of  this  kind  possess  free  expansive  surface-tension 
toward  pure  water,  that  is,  solubility,  and,  in  fact, 
colloidal  solubility. 

(b)  Etching  process.  Many  precipitates  cannot  be 
brought  directly  into  the  colloid  state  by  the  removal 
of  the  electrolytic  impurities  by  washing  or  dialysis, 
but  require  a  preliminary  treatment  with  acids,  bases, 
salts,  etc.  The  precipitates  are  usually  washed  alter- 

nately with  electrolyte  solutions  and  pure  water. 
High  temperature  is  advantageous.  After  these  pro- 

cesses have  been  carried  on  for  a  certain  time  the  pre- 
cipitate dissolves  in  pure  water  to  a  colloid  solution. 
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the  country,  the  information  given  being  founded  on 
the  results  of  his  observations  during  a  long  period  of 
residence.  He  discussed  the  views  as  to  the  origin  of 
the  ores  expressed  by  O.  A.  Derby,  C.  K.  Leith  and 
E.  C.  Harder,  H.  K.  Scott,  and  T  Gathmann.  We 
will  not  quote  his  description  of  these  deposits  and 
ores,  itabarice,  jacutinga,  canga,  and  hematite,  as  we 
referred  to  the  subject  in  our  precis  of  Leith  and 

Harder's  paper  in  the  issue  of  January  1912,  but  we 
will  content  ourselves  with  an  exposition  of  Mr.  Good- 

child's  suggestion  for  a  possible  explanation  of  the 
formation  of  the  secondary  deposits.  He  shows  that 
the  nature  of  the  alteration  of  the  rocks  is  allied  to 

laterization,  that  is  to  say,  the  decomposition  of  the 
silicates,  etc.,  contained  in  them  into  oxides  and  the 
formation  of  a  soft  and  porous  material  which  hardens 

when  exposed  to  the  air.  Instead  of  the  term  '  lard 
sculpture  '  he  proposes  '  digestion  '  for  the  process  of 
reaction.  Proceeding  further  he  judges  that  the  re- 

agents were  akin  to  the  organic,  and  he  introduces  the 
idea  of  colloid  chemistry. 

We  consider  that  Mr.  Goodchild  was  unnecessarily 
apologetic  when  introducing  his  paper  at  the  meeting, 
for  his  suggestions  will  certainly  lead  to  much  discus- 

sion and  investigation,  and  will  thus  help  in  elucidating 
some  of  the  problems  of  ore-deposition. 

In  the  language  of  the  physical  chemist,  all  rocks 
are  disperse  systems  to  some  extent,  as  they  all  contain 
finely  disseminated  impurities.  Soft  rocks  in  which  a 
liquid  is  present  are  particularly  likely  to  exhibit  the 
properties  of  a  dispersoid.  The  role  of  the  colloid 
state  of  matter  in  geological  processes  would  appear 
to  be  an  important  one,  and  the  formation  and  distri- 

bution of  laterite  affords  a  particular  example. 
Colloids  are  formed  in  two  ways  ;  (1)  By  dispersion 

from  coarse  matter  ;  (2)  By  condensation  from  solu- 
tion. Soft  moist  rock  offers  opportunities  for  both 

processes  to  take  place.  As  regards  the  method  of 
dispersion,  Ostwald  gives  two  principal  means  of 
effecting  it  : 

(a)  Washing  out  with  the  pure  dispersion  medium. 

■•y     ■  ■-.-  ̂ .  -  "'J'  '  -  -^  c-  ̂     - . 
CROSS     SECTION     AT     MIDDLE     POINT 

^  I-  .  •"«..' O  O', 

'    '      '    '      QVr^'frAge        .■-  *, 
"""  

S....    Sc 

CROSS     SECTION     AT     ENGLISH     THREE     MILE     LIMIT 

Cross   Sections  of  Channel    Tunnel. 

The  two  main  conditions  for  the  formation  of  col- 
loids by  condensation  are  given  by  Ostwald  as  follows  : 

(c)  The  substance,  formed  by  the  reaction,  which  is 
to  be  brought  into  the  colloid  state,  must  not  be,  or 

only  slightly,  capable  of  passing  into  molecularly  dis- 
perse solution  in  the  reaction  medium. 

(d)  Care  must  be  taken  that  the  separation  of  the 
insoluble,  or  only  slightly  soluble,  reaction-product 
takes  place  under  conditions  which  prevent  the  growth 
or  fusion  of  the  separating  particles  to  aggregates  of  a 
lower  degree  of  dispersion  than  the  colloidal. 

These  principles  bear  on  the  existence  of  colloids 
under  the  conditions  reigning  where  lateritic  deposits 
are  found  abnormally  developed,  (a)  Plenty  of  pure 
water;  (6)  Alternate  treatment  with  acids,  etc.,  fol- 

lowed by  dialysis  or  washing ;  (c)  Insolubility  of  the 
reaction-product;  (^)  Prevention  of  aggregations.  All 
these  conditions  would  seem  to  be  fulfilled  where,  for 
instance,  a  rock  containing  ferro-magnesium  silicates 
is  acted  upon  alternately  by  carbonic  acid,  nitric  acid, 
products  of  organic  decay,  rain  water,  with  the  result- 

ing formation  of  insoluble  oxides  of  iron,  silicic  acid, 
carbonates  of  lime  and  magnesia,  the  process  taking 
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place  in  a  porous  medium  formed  automatically  by  the 
decomposition,  so  that  the  products  of  reaction  do  not 
aggregate  to  form  precipitates. 

It  therefore  seems  possible  to  amplify  the  concep- 
tion of  Maclaren  as  to  the  mode  of  formation  of 

lateritic  deposits  by  the  aid  of  these  principles,  and  the 

'  natural  laws  of  growth  '  of  the  products  of  reaction 
of  which  he  speaks  become  a  problem  of  colloid 
chemistry.  If,  however,  we  attempt  to  follow  up 
speculation  further  by  a  consideration  of  the  behaviour 
of  colloids,  we  are  at  once  lost  in  a  maze  of  possi- 

bilities. The  outstanding  features  of  colloids  is  their 
instability.  The  slightest  change  in.  conditions  may 

produce  the  most  important  results.  Bodies  in  the 
colloid  state  are  sensitive  to  slight  changes  of  temper- 

ature, pressure,  and  concentration  ;  they  are  influenced 

by  electricity,  radiations  of  all  kinds,  and  so  on. 

When  so  influenced  they  gelatinize,  coagulate,  crystal- 

lize, are  peptonized,  absorbed,  or  endowed  with  pow- ers of  movement  of  direction. 
If  we  remember  that  the  colloidal  solutions  of  oxides 

and  silica  present  in  the  surface  rocks  are  submitted  to 

daily  and  seasonal  cycles  of  changes,  and  that  at  any 
moment  irreversible  forms  may  be  produced,  then  the 
extraordinarv  variations  in  composition  and  structure 

of  iron  laterite,  itabirite,  etc.,  present  no  difficulties  to 

the  imagination. 

Mineralogical  Studies  on  Tomboy  Concenlrate. — 
In  Hcoitoiiiu-  Gcolofiy  for  September.  J.  F.  Kemp  has 

a   paper   entitled    "Artificial  Vein -Formation   in   the 

Tomboy    Mill,   Telluride,   Colorado,'  discussing    the alteration  of  concentrate  due  to  the  heat  of  the  drying 

*  apparatus.      The  concentrate  is  dried   by   means  of 
steam-pipes,  and  these  pipes  had  been  for  two  years 

covered  by  a  layer  of  concentrate,  which  was  not  dis- 
turbed during  that  time.   When  reorganizing  the  plant 

in   1912,  Gelasio  Caetani  found   that  the  layer   had 

become  cemented  into  a  firm  mass,  and  that  the  con- 
stituents of  the  concentrate  had  become  segregated, 

the  silicious  content  surrounding  the  pipes  for  a  thick- 

ness of  a  quarter  of  an  inch.     Specimens  of  the  hard- 
ened mass  were  sent  to  Professor  Kemp,  who  made  a 

mineralogical  analysis,  and  deduced  a  theory  for  the 
rearrangement  of  the  particles.     The  action  has  been 

analogous  to  vein-formation,    taking   place   at   com- 
paratively low  temperature  and  in  a  brief  period  of 

time.     The  Tomboy  concentrate  has   the   following 

constitution  by  weight:   Pyrite  29%,  blende  34-4%, 
chalcopyrite  12  6%.  galena  42%,  and  quartz  14  3%  ; 
the  remaining  55%  is  made  up  of  gold,  silver,  calcite, 
siderite,    calcite,     fluorite,    sericite,     kaolinite.    etc. 

Roughly  speaking  80%  is  metallic  sulphides,  and  the 
rest  gangue  matter  of  which  the  greater  part  is  quartz. 
The  average  size  of  the  particles  is  a  fiftieth  to  a  hun- 

dredth of  an  inch.    There  can  be  no  doubt  that  when 

the  concentrate  was  placed  round  the  steam-pipes  the 
mixture  was  uniform.     As  already  stated,   the  hard- 

ened cake  consists,  for  a  thickness  of  Jin.  next  the 

pipes,  of  silica  almost  entirely  devoid  of  sulphide  par- 
ticle.    Any  occasional  particle  of  pyritc  has  a  rim  of 

limonite.   and   there   is  a  constant   band  of  limonite 
parallel  with  the  surface  of  the  pipes  and  close  to  the 
outside  of  the  silicious  layer.     Apparently  the   silica, 
m  hydrated  form,  has  moved  toward  the  pipes  and 
displaced  the  particles  of  sulphide  which  li.ive  become 
segregated  farther  away.     Under  the  micioscope,  the 
matrix   appears  as  a  transparent   mass  wiiii    cloudy 
strt-aks.  resembling  chert  and   flint.      With  polarized 

light,  the  mass  is  r<-solv«fl  for  the  most  pan   into  ex- 
tremely small,   brightly   polarizing  points  and   rods. 

The  j.;reatcr  number  of  them  are  undoubtedly  (purtz. 
They  form  nests  of  small  radiating  crystals,  such  as 

are  seen  on  a  larger  scale  associated  with  agate.     There 
are  also  occasional  bundles  of  fine,  brightly  polarizing 

needles  or  fibres  in  close  aggregates  ;   these  are  doubt- 
less chalcedony.     There   are   suggestions   of   former 

fragmental  textures,  now  mostly  obliterated,  as  if  the 
silica  had  passed  through  a  gelatinous  stage,  and  had 
recrystallized  as  cjuartz  and  chalcedony.  The  sections 

occasionally  contain  rectangular  rods,  with  cross  cleav- 
ages,   brightly    polarizing    with    parallel    extinction. 

These   may   be  calamine,    for  they  are  observed  as 
fringes  round  particles  of  blende.     Mr.  Kemp  gives 
the  method  of  production  of  this  solidified  mass  that 
so  clearly  imitates  a  banded  vein.    Silica,  probably  in 

the  gelatinous  state,  has  formed  next  the  steam-pipes, 
and  has  crowded  back  the  metallic  particles  so  as  to 
create  a  band  quite  free  from  them.     In  the  process, 
some  of  the  pyrite  has  been  oxidized  and  hydrated  to 
form  limonite.     At  the  same  time,  sulphuric  acid  has 

probably  been  set   free,  and   it   may   have  exercised 
some  influence  on  the  final  result.     Pyrite  grains  may 
be  detected  with  limonite  rims  still  surviving.     The 
limonite  has  however  been  almost  entirely  segregated 
in  a  narrow  wavy  band  within  the  silicious  layer  and 
nearer  to  the  metallic  particles  than  the  steam-pipes. 
This  relationship  is  much  the  same  as  that  obtained 

by  artificially  producing  metallic  precipitates  in  gela- 
tinous substances.     Apparently  the  ferric  hydrate,  as 

formed  in  the  gel,  spreads  into  a  narrow  band  roughly 
parallel  to  the  surface  of  the  pipes.   It  is  possible  that 
some  of  it  came  from  the  iron  of  the  pipes.    Within  the 

distance  of  if  in.,  the  heat  of  the  pipes  has  been  effec- 
tive in  producing  the  gelatinous  silica,   but  beyond 

this  sphere  of  influence  the  concentrate  remained  loose, 
and  no  crust  formed.     Within  the  zone,  the  particles 
of  sulphides  are  cemented  into  a  solid  mass  by  the 
silica,  but  there  has  been  no  zonal  or  parallel  develop- 

ment of  bands,  and  the  metallic  sulphides  have  not 
been  visibly  affected. 

CURRENT  LITERATURE. 
Rand  Banket. — A  series  of  articles  on  this  subject, 

written  by  C.  B.  Horwood,  commences  in  the  Mining 

and  Scientific  Press  for  October  11.  An  introduc- 
tory article  by  T.  A.  Kickard  accompanies. 

Secondary  Enrichment.  —  In  Economic  Geology 
for  August,  Frank  T.  Grout  describes  experiments 
undertaken  at  the  instance  of  W.  H.  Emmons  in  con- 

nection with  the  possible  reagents  effective  in  enrich- 
ing sulphide  ores  under  weathering  conditions.  The 

experiments  were  on  the  precipitating  effect  of  cold 
acid  sulphate  solutions  on  metallic  sulphides  held  in 
alkaline  solutions. 

Secondary  Enrichment.— At  the  October  meeting 
of  the  Institution  of  Mining  and  Metallurgy,  W.  V .  A. 
Thomae  described  the  secondary  enrichment  at  the 
Mazapil  copper  mine,  Zacatecas,  Mexico. 

Charcoal  as  a  Precipitant  of  Gold.— At  the  Octo 

ber  meeting  of  the  Institution  of  Mining  and  Metal- 

lurgy, a  paper  by  Morris  Green  was  presented,  de- 
scribing experiments  indicating  that  the  power  of  char- 

coal as  a  precipitant  of  gold  from  cyanide  solutions  is 

due  to  occluded  gases,  the  chief  active  one  being  car- 
bon monnxide. 

Howe's  Volatilization  Process.  —  In  our  issue  of 

March  last,  we  gave  particulars  of  the  volatilization 

process  devised  by  Ben  Mowe  for  treating  the  refrac 

tory  gold  ores  at  the  Gwalia  Consolidated,  West 
Australia.  Unfortunately  shortness  of  funds  caused 

the  expcriinents  on  a  large  scale  to    be  abandoned. 
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Further  particulars  of  the  work  done  appear  in  the 
Mining  and  Scientific  Press  for  October  4  and  in  the 
Australian  Mining  Standard  for  August  28. 

Broken  Hill  Practice. — The  Mining  and  Engineer- 
ing Review  for  August  and  September  contains  an 

article  by  R.  J.  Donaldson  on  the  Central  mine,  be- 
longing to  the  Sulphide  Corporation,  describing  also 

the  metallurgical  plant. 
Metallurgy  at  Cobalt,  Ontario. — The  Mining  and 

Scientific  Press  for  September  27  contains  a  detailed 
article  by  J.  J.  Denny,  metallurgist  at  the  Nipissing 
mines,  describing  his  process  for  precipitating  silver 
from  complex  sulphides  by  treatment  with  caustic  soda 
and  metallic  aluminium,  and  recovering  the  silver  sub- 

sequently by  cyanide.  A  short  note  on  this  process 
was  published  in  our  last  issue. 

Leaching  at  Butte. — In  the  Mining  and  Engineer- 
ing World  (Chicago)  for  September  6  and  October  4, 

Peter  E.  Peterson  describes  the  leaching  plants  treat- 
ing oxidized  ores  used  respectively  by  the  Butte-Duluth 

and  the  Bullwhacker  companies  operating  at  Butte, 
Montana. 

Electric  Zinc. — Metallurgical  and  Chemical  Engi- 
neering for  October  reprints  a  paper  by  Peter  E. 

Peterson,  presented  to  the  American  Electro-chemical 
Society  at  the  September  Meeting,  describing  his  ex- 

periments conducted  at  Butte  in  connection  with  the 
electric  smelting  of  zinc  ores. 

Natural  Gas. — In  Economic  Geology  for  Septem- 
ber, Frederick  G.  Clapp  gives  an  outline  of  the  geol- 

ogy of  natural  gas  in  the  United  States. 
Kent  Coal. — In  the  Colliery  Guardian  for  October 

10,  Malcolm  Burr  gives  the  results  of  a  number  of  re- 
cent borings  in  the  Kent  coalfield. 

BOOKS  REVIEWED 
Gold  Dredging.     By  T.  C.  Earl.     Cloth,  octavo,  210 

pages,  with  many  illustrations  and  maps.     London  : 
E.  &  F.  N.  Spon.      Price  20s.  net.      For  sale  at  the 
Technical  Bookshop  of  The  Mining  Magazine. 

This  book,  well  printed  and  beautifully  illustrated, 
is  anomalous.   We  do  not  know,  and  we  are  not  told, 
who  the  author  is,  or  what  his  qualifications  may  be 
for    writing   authoritatively    on    the   subject    of    gold 
dredging.      With   a   fairly    wide   acquaintance  in   the 
technology  and  personnel  of  mining,  we  confess  never 
to  have  heard  of  the  author.   That  would  not  prevent 
him  from  preparing  a  good  book,  but  assuredly  the 
reader  is  entitled  to  know  by  what  right,  of  knowledge 
or  experience,    the  author  undertakes  to  teach   him. 
Another  conspicuous  defect  of  the  book  is  the  entire 

lack  of  references  to  the  sources  of  the  author's  in- 
formation or  to  the  other  writers  from  whom  he  has 

borrowed  facts  and  figures  freely.    It  is  quite  obvious, 
from  errors  in  geography,  that  the  author  has  not  been 
to  most  of  the  places  mentioned  by  him,   and  it  is 
strongly  suggested  that  his  familiarity  with  the  sub- 

ject is  confined  mainly  to  Spain,   New  Zealand,  and 
Tierradel  Fuego,  the  first  associated  at  present  chiefly 
with  a  fiasco  in  dredging  and  the  other  two   with 

small-scale  operations  of  an  entirely  local  character. 
On  page  76  is  a  list  of  II  New  Zealand  dredges,  the 
particulars  concerning  which  are  averaged,  for  com- 

parison with  11  other  dredges,  in  various  parts  of  the 
world,  whose  salient  factors  are  also  averaged.     As  if 
such  an  average,  based  upon  a  chance  assortment  of 

machines,  could  have  any  use  whatever  !      By  selec- 
tion of  dredges  the  averages  concerning  capacity,  size, 

length,  breadth,  and  so  forth,  could  be  varied  almost 
ad  libitum.  On  page  86  a  comparison  is  made  between 

New  Zealand  and  American  types,  the  former  being 
represented  by  a  dredge  in  Tierra  del  Fuego  for  which 
the  latest  return — on  page  174 — is  that  for  1909.  The 
Californian  dredge  is  one  of  3  cu.  ft.  bucket  capacity 

operated  in  1906.  Such  comparisons  are  only  mis- 
leading. No  writer  should  presume  to  publish  such 

stuff  in  the  guise  of  up-to-date  technical  information. 
On  page  167  the  costs  of  the  Oroville  dredges  are 
given  in  pence,  instead  of  cents,  so  that  the  amount 
is  double  what  it  is  in  fact.  The  photographs  are  re- 

produced well  on  surfaced  paper ;  the  maps  are  numer- 
ous and  useful.     The  text  reads  like  a  catalogue. 

T.A.R. 

Aviation.    By  Algernon  E.  Berriman.    Cloth,  octavo, 
350  pages  illustrated.     London  :    Methuen   &   Co. 
Price  10s.  6d.  net.    For  sale  at  the  Technical  Book- 

shop of  The  Mining  Magazine. 

This  timely  book  is  written  by  the  technical  editor 

of  Flight  and  of  the  Auto  ;  it  is  stated  to  be  an  intro- 
duction to  the  elements  of  flightand  an  explanation  of 

the  functions  performed  by  various  parts  of  the  aero- 
plane.    It  contains  an  account  of  practical  accomplish- 

ment in  aviation  and  includes  a  historical  resuane  of 

progress  up  to  date.     Of  course,  it  is  interesting.    No 
technologist,    whether  in  mining  or  architecture,  can 
fail  to  feel  intelligent  curiosity  in  a  subject  so  young  and 
so  romantic.     Whatever  aviation  may  appear  in  post- 
Georgian  time,  it  has  all  the  glamour  of  the  unexpected 
to  those  who  were  born  in  the  decorous  days  of  Queen 

Victoria.     The  flying  man  is  not  yet  common-place, 
and  the  thrill  of  seeing  him  soar  from  the  solid  ground 
into  the  heavens  is  still  felt  by  most  of  us.     Flight  is 

a  subject  of  general  interest,  particularly  to  the  engi- 
neer ;  for  in  aviation  are  applied  some  of  the  most  re- 

condite principles  of  mechanics  and  some  of  the  most 
ingenious  devices  for  simulating  the  power  of  muscle. 
We  are  pleasantly  reminded  of  our  own  link  with  the 
development  of  aviation,  for,  in  our  first  issue,  pub- 

lished in  September,  1909,   Ne.  gave  an  account  of  the 
aerial  crossing  of  the  Channel  by  Bleriot  on  July  25. 
For  the  illustrations  accompanying  that  account  we 
were  indebted  to  the  technical  editor  of  Flight,  name- 

ly, the  author  of  the  book  under  review.      It  is  written 
by  a  man  who  understands  the  motor-engine,  who  has 
sampled  the  sensations  of  flight,  who  has  studied  the 
scientific  principles  involved,  and  has  yet  not  allowed 
himself  to  keep  his  eyes  so  close  to  the  mechanics  as 
to   overlook   the  poetry  of   his   subject.     The  lifting 
force  of  a  relative  wind  is  the  essence  of  flight  ;  the 

power  to  begin  flying  and  the  ability  to  continue  in  the 
absence  of  wind  are  conditioned   upon    a    supply    of 

power.     The  buzzing  propeller  plays  the  part  of  the 

flapping  wing.     A  cambered  surface  is  more  favour- 
able than  a  plain  surface,  as  in  the  sail  of  a  yacht  or 

the  wing  of  a  bird.     But,  cambering,  per  se.  intro- 
duces the  element  of  instability  and  calls  for  the  use 

of  a  tail.     The  natural  stability  of  the  flat  plate  with- 
out  a   tail   is  illustrated    by   experiments   with  paper 

models,  detailed  in  the  second  chapter.     Then  follow 
constructional  features  of  the  modern  aeroplane,  illus- 

trated   by  excellent  drawings   and    beautiful   photo- 
graphs.    Chapters  IV.,    V.,   and  VI.  deal   with  the 

technique  of  aviation,  so  far  as  it  has  been  ascertained, 
by  practice  and  observation.     Propulsion  is  given  a 
chapter,   followed  by  a  seqiiel    on    resistance.     The 

analogy  of  the  bird  is  always  before  the  air-man.      In 
Chapter  X.  the  cambered  wing  is  investigated,  and 

Lilienthal's  '  tangential,'  which  is  the  cause  of  its  high 
efficiency,  is  explained. 

Then  comes  Part  II.     Having  devoted  the  first  part 
of  the  book  to  the  principles  of  the  subject,  the  author 

„ 
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now  proceeds  to  trace  the  fascinating  history  of  avia- 
tion, beginning  with  the  ghding  of  Lihenthal  and  the 

Wright  brothers,  to  the  hopping  of  Farman  and  the 
Voisin  brothers,  and  culminating  in  the  flying  of 
Bleriot,  Paulhan,  and  Graham  White.  How  soon  is 
history  made  !  The  three  stages  of  aviation  from 
gliding,  to  hopping,  to  real  flying  are  dated  1891, 
1904.  and  1909.  These  are  the  milestones  of  aviation. 
The  ne.xt,  even  more  recent  than  the  time  of  writing 
this  book,  is  the  demonstration  of  control  in  flight, 
even  to  inverted  motion,  by  Pegoud  in  September  of 
this  year  The  aeroplane  may  have  seemed  a  fad  only 
two  years  ago  ;  that  it  is  a  serious  development  of 
scientific  research  is  made  evident  by  this  book.  Man 
has  searched  for  the  solution  of  the  problem  of  flight 
throughout  the  ages  since  Pitlncanfliropus  first 
wondered  stupidly  at  the  bird  that  eluded  him  so  easily 
on  rising  wing  Man.  in  the  shape  of  homo  sapiens, 
wonders  still,  but  more  intelligently.  Aviation  has 
gained  national  significance  :  it  will  achieve  industrial 
importance. 

T.A.R. 

The  Nature  and  Origin  of  Fiords.  By  J.  W  Gregory. 
Cloth,  octaso,  550  pages,  with  many  illustrations. 
London  :  John  Murray.  Price  16s.  net.  For  sale 
at  the  Technical  Bookshop  of  The  Mining  Maga- 
zine 

The  formation  of  valleys  by  tectonic  action,  and  by 
the  eroding  forces  of  wind,  water,  and  ice,  has  pro- 

vided a  subject  of  study  for  all  interested  in  structural 

geology.  The  fiords  have  presented  difficulties  of  ex- 
planation, and  maiTy  geologists  have  been  content  to 

ascribe  their  origin  to  glacial  action,  apparently  for  the 
sole  reason  that  they  are  found  in  regions  where 
glaciers  abound  at  the  present  time.  It  is  agreed  that 
they  are  valleys  or  estuaries  sunk  below  the  sea-level 
by  the  agency  of  earth-movements.  They  are  char- 

acterized by  steep  rocky  sides  and  by  unusual  depth. 
As  often  as  not  the  depth  is  greater  in  the  upper 
reaches  than  at  the  mouth.  A  few  geologists  who 
have  made  close  study  of  certain  districts  have  arrived 
at  the  conclusion  that  the  fiords  were  formed  at  earlier 

periods  than  the  Cilacial  age,  and  that  they  are  the  re- 
mains (jf  ancient  river-courses  now  submerged  by  the 

sea  For  instance,  J.  E.  Spurr,  15  years  ago  enunci- 
ated this  principle  in  connection  with  the  fiords  of 

Alaska  and  British  Columbia.  The  present  book, 
written  by  Mr.  Gregory,  the  distinguished  professor  in 
the  University  of  Glasgow,  brings  before  us  a  new 
theory,  to  the  effect  that  they  have  been  caused  by 
oscillatory  earth-movements  originating  from  the  rota- 

tion of  the  earth  on  its  axis.  We  know  that  the 

equatorial  diameter  of  the  earth  is  greater  than  the 
polar  diameter  owing  to  this  rotation  We  also  can 
observe  that  the  surface  of  a  rotating  spheroid  when 
subjected  to  irregularities  of  rotation  receives  the 
greatest  amount  of  flexure  at  points  approximately 
two-thirds  of  the  way  from  the  equator  to  the  pole. 
Thus  we  can  imagine  that  in  the  history  of  the  earth 
these  parts  have  been  cracked,  lifted  up,  and  depress- 

ed below  the  surface  of  the  ocean  to  a  greater  extent 
than  the  parts  nearer  the  ecjuator  and  the  poles.  The 
fiord  structure  is  prevalent  in  these  parts  of  the  earth. 
In  the  northern  hemisphere,  Norway,  Scotland,  and 
the  Pacific  coast  of  Alaska  and  British  Columbia, 
afford  conspicuous  examples  of  fiords  ;  whilt;  in  the 
southern  hemisphere,  Pata^^onia  and  the  south  of  New 

Zealand  provide  the  evidf-nce.  Mr  <  ircgorN  s  book 
affords  exceptionally  interesting  reading,  csp'  (  ally  to 
those  \>.ho  know  and  appreciate  his  previous  bo,  ,ks  on 
the  'fireat  Rift  Vallev.    the  "Dead   Heart  of   Aus- 

tralia,' and  ihe  '  Making  of  the  Earth.'  The  book  is 
founded  on  personal  investigations  extending  over 
many  years,  in  Norway,  Spitzbergen,  British  Colum- 

bia, New  Zealand,  Dalmatia,  and  other  countries. 
The  author  has  collected  the  literature  on  the  subject 
and  publishes  references  to  a  judicious  selection  of  it. 
Apart  from  its  strictly  technical  character,  the  book  is 

to  be  commended  for  its  evidence  of  the  author's 
reverence  and  poetic  instinct  E.W 

Outlines   of    Mineralogy    for    Geological     Stud<>nts. 
By  Cirenville  A.  J.  Cole.  Small  octavo,  350  pages, 
illustrated.  London:  Longmans,  Green  &  Co.  Price 
5s.  net.  For  sale  at  the  Technical  Bookshop  of  The 
Mining  Magazine. 
The  author  of  this  book  is  the  professor  of  geology 

in  the  Royal  College  of  Science  at  Dublin,  and  his 
books  on  practical  geology  have  been  current  for  many 

years Igneous  Rocks:  C'omposition,  Texture,  and  Classifica- 
tion,  Description    and   Occurrence.     Vol.   IL     By 

Joseph  P.  Iddings.     Cloth,  octavo,  700  pages,  illus- 
trated.    New  York  :  John  Wiley  &  Sons  :  London  : 

Chapman  &  Hall.     Price  25s  6d.      For  sale  at  the 
Technical  Bookshop  of  The  Mining  Magazine. 

Five  years  ago  Mr.  Iddings  published  his  first  vol- 
ume, on  the  composition  and  classification  of  igneous 

rocks.     The  present  volume  supplements  the  first,  de- 
scribing the  rocks  in  great  variety  and  giving  informa- 

tion relatmg  to  their  occurrence  throughout  the  world. 

Metallurgical  Analysis.     By  N.   W.   Lord  and  D    J. 
Demorest.       Cloth,  octavo.  340  pages,  illustrated. 
New  York  :  McGraw-Hill  Book  Co.     Price  12s.  6d. 
net.     For  sale  at  the  Technical  Bookshop  of   The 
Mining  Magazine. 

This  is  a  third  and  revised  edition  of  Lord's  book 
originally  published  twenty  years  ago,  prepared  by 
Mr.  Demorest,  his  successor  in  the  chair  of  metallurgy 
in  the  Ohio  State  University. 

Report  on  the  Cobar  Copper  and  Gold  Field.      Part  I . 
By  E  C.Andrews  Paper  boards,  octavo,  2 10  pages, 
with  many  illustrations  and  portfolio  of  maps.  Syd- 

ney, New  South  Wales :  Department  of  Mines.  Price 
7s.  6d.  net. 
Cobar  is  the  most  important  copper  and  gold  district 

in  New  South  Wales  at  present.  English  investors 
have  had  enough  to  worry  them  at  the  Great  Cobar. 
As  regards  gold,  the  Mount  Boppy  mine  has  provided 
them  with  substantial  dividends.  The  geological  sur- 

vey on  which  this  monograph  is  based  was  undertaken 
during  1910  and  1911,  and  the  report  was  completed 
in  1912.  It  is  a  pity  that  there  has  been  so  much  de- 

lay in  publication,  because  the  remarks  on  the  Cireat 
Cobar  enterprise  would  have  been  read  with  greater 
interest  a  year  ago.  For  this  reason  we  will  not  quote 
extracts,  but  recommend  geologists  to  secure  copies. 
The  part  now  published  deals  with  the  copper  deposits. 
Part  II  will  describe  the  goldfield. 

The  Mineral  Industry  :  Its  Statistics,  Technology, 
and  Trade  \ol.  XXI.  Edited  by  Charles  Of 
Cloth,  octavo,  1090  pages,  illustrated.  New  York  : 
McGraw-Hill  Book  Co.  Price  42s.  net  For  sale 

at  the  Technical  Bookshop  of  The  Mining  Maga- 
zine. 
This  annual  needs  no  extended  notice,  as  its  merits 

are  sufficiently  well  known.  The  reviews  of  technol- 
ogy by  C  H  Fulton  ((iokl),  L  S.  Austin  (Copper), 

C.  F.  Tolman,  Jr.  (Applied  Geology),  K.  H  Hichards 
(Ore  Dressing),  H.  O  Hofman  (Lead),  and  W.  K. 
Ingalls  (Zinc),  deserve  special  mention. 
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COMPANY  REPORTS 
North  Anantapur  Gold  Mines. — This  company  was 

formed  in  the  middle  of  1908  by  John  Taylor  &  Sons 
for  the  purpose  of  acquiring  a  gold  mine  at  Anantapur, 
in  Madras  Presidency,  India.  The  vendor  was  the 
Anantapur  Gold  Fields,  Ltd.,  which  had  done  the  de- 

velopment. The  report  for  the  year  ended  June  30 
shows  that  the  profitable  stage  has  been  reached,  and 
that  the  first  dividend  is  to  be  paid.  During  the  year, 
22,827  tons  of  ore  was  raised  and  sent  to  the  mill, 
where  8911  oz.  bullion  was  extracted.  In  addition, 
5490  tons  of  tailing  wascyanided,  yielding  276  oz.  bul- 

lion, making  a  total  production  of  9187  oz.,  selling  for 
/35,867.  These  figures  compare  with  17,568  tons  and 
/24,152  the  year  before.  The  cyanide  plant  was 
brought  into  operation  in  December  1912,  and  the  first 
return  from  this  source  was  for  the  month  of  February 
of  this  year.  .  The  plant  has  a  capacity  of  3000  tons 
per  month,  but  owing  to  the  short  supply  of  labour, 
following  epidemics  of  cholera  and  malaria,  the  full 
figures  have  not  yet  been  reached.  The  percentage  of 

recovery  by  amalgamation  and  cyaniding  is  92'3.  The 
drought  of  a  year  ago  interfered  with  milling,  and  in 
order  to  prevent  the  recurrence  of  scanty  water  supply, 
a  reservoir  has  been  built  and  water-rights  acquired. 
Development  work  has  given  satisfactory  results,  for 

the  length  of  the  main  ore-shoot  increases  with  depth. 
On  the  550-ft.  level  north  of  No.  5  shaft  the  shoot  is 
335  ft.  long,  as  compared  with  282  ft.  and  135  ft.  on 
the  450-ft.  and  300-ft.  levels  respectively.  A  winze 
below  the  550-ft.  le\el  has  been  sunk  70  ft.,  in  ore 
5^  ft.  wide  and  assaying  2^  oz.  gold  per  ton.  At  other 
parts  of  the  property  exploratory  work  is  giving  pro- 

mising results.  The  reserve  of  ore  on  June  30  was 
estimated  at  44,000  tons,  being  an  increase  of  2000 
tons  during  the  year.  The  accumulated  tailing  amounts 
to  47,000  tons.  The  working  cost  during  the  year  was 
;^29,944,  in  addition  to  which  ;^1915  has  been  allowed 
for  depreciation,  and  /1500  has  been  written  off  the 
preliminary  expenses  account.  Royalty  and  taxes  ab- 

sorbed /305,  and  ;^2000  has  been  distributed  as  divi- 
dend, being  at  the  rate  of  10%  on  the  preference  shares. 

The  issued  capital  of  the  company  is  /74,26S  in  or- 
dinary shares  and  /20,000  in  preference  shares.  The 

latter  were  issued  in  1911,  and  are  entitled  to  a  non- 

cumulative  dividend  of  20%  ;  the  amount  called-up 
on  them  so  far  is  16s.  per  £l  share. 

Jibutil  Mines  of  Anantapur. — The  property  owned 
by  this  company  was  acquired  from  the  Anantapur 
Gold  Field  parent  company  by  the  Nundydroog  com- 

pany, and  after  development  was  handed  over  to  the 
present  company,  which  was  formed  for  the  purpose 
in  June  1911.  All  these  companies  belong  to  John 

Taylor  &  Sons'  Indian  group  of  gold  mines.  The 
capital  was  originally  /220,000  in  shares  of  10s.  each. 
In  November  1912,  50,000  preference  shares  of  10s. 
each,  entitling  the  holders  to  a  20%  non-cumulative 
dividend  and  subsequently  ranking  equally  with  the 
ordinary  shares,  were  issued,  the  additional  capital 
being  required  for  the  erection  of  treatment  plant. 
The  report  now  issued,  covering  the  year  ended  June 
30  last,  shows  that  shareholders  will  again  be  asked  to 
subscribe  working  capital,  this  time  for  the  purpose  of 
extensive  underground  development.  The  mill  has 
been  erected  after  delays  caused  by  shortness  of 
labour  following  an  epidemic,  and  by  the  bad  state  of 
the  roads  owmg  to  an  unusually  wet  season.  The  re- 

serve of  ore  is  estimated  at  44,000  tons.  The  man- 
ager, W.  Stonor,  and  R.  H.  P.  Bullen,  manager  of 

the  Ooregum  mine,  who  made  an  examination,  report 
that  profitable  ore  is  being  developed  at  four  different 

centres  of  work,  and  that  the  prospects  are  excellent. 
A  sum  of  /25,000  is  needed  for  the  development.  In 
order  to  raise  the  capital,  the  company  is  to  be  recon- 

structed, givingpreferenceshareholdersidentical  rights 
in  the  new  company,  one  new  ordinary  share  fully 
paid  being  given  in  exchange  for  four  old  ordinary 
shares,  with  the  right  to  subscribe  for  four  new  shares 
credited  with  8s.  paid.  If  every  one  takes  up  the  new 
shares,  330,536  shares  will  yield  2s.  per  share,  or 

;^33,053.  Mr.  Stonor's  report  gives  particulars  of  the 
metallurgical  plant  and  of  the  development  work  at 
the  mine. 

Northern  Nigeria  (Bauchil  Tin  Mines. — This  com- 
pany was  formed  in  February  1910  to  acquire,  from  the 

Anglo-Continental  Mines,  property  at  N'Gel  on  the 
Bauchi  plateau.  Northern  Nigeria.  The  control  was 
associated  with  Edmund  Davis  and  Oliver  Wethered, 
but  the  latter  has  recently  resigned  the  position  of 
managing  director.  C.  G.  Lush  &  Co.  are  the  con- 

sulting engineers  and  David  H.  Bannerman  is  manager. 
The  issued  capital  is  255,547  preference  and  194,453 
ordinary  shares  of  10s.  each,  the  former  being  entitled 
to  a  non-cumulative  dividend  of  10%  and  subsequent- 

ly ranking  equally  with  the  ordinary  shares  in  the  dis- 
tribution of  further  profits.  At  the  present  time,  cas- 

siterite  is  being  won  by  calabashing.  A  monitor  and 
sluicing  plant  are  on  order,  and  will  be  put  into  use 
whenever  the  railway  communication  has  been  brought 
nearer.  During  the  year  ended  June  30  the  produc- 

tion of  cassiterite  was  265  tons.  The  sales  were  262 
tons,  and  the  income  ;^39,504,  from  which  must  be 
subtracted  /6569  for  freight,  etc.,  and  ;^2068  for  roy- 

alty to  the  government.  The  net  profit  was  ;^17,788, 
which,  added  to  the  balance  brought  forward  from  the 
previous  year,  makes  a  disposable  profit  of  /33, 998. 
Out  of  this,  j^l2,639  has  been  distributed  as  a  10% 
di\-idend  on  the  preference  shares,  and  the  rest  has 
been  carried  forward.  Some  of  the  outlying  areas  for 
which  the  company  had  prospecting  licences  have  been 
abandoned,  these  being  in  the  Geri  and  Arna  districts  ; 
and  the  claims  at  Bukuru  have  been  withdrawn  by  the 
government  as  the  land  was  required  for  the  railway 
extension.  Mr.  Bannerman  reports  fa\'Ourably  on  the 

prospecting  done  at  N'Gel  during  the  year.  The board  is  desirous  of  obtaining  information  and  advise 
at  first  hand  in  order  to  make  it  possible  to  elaoorate 
a  scheme  for  future  policy.  One  of  the  members,  G. 
Temple  Harris,  is  about  to  visit  the  property  in  com- 

pany with  F.  M.  Lush.  The  company  owns  interests 
in  the  Gurum  River  and  Jantar  companies.  The  pro- 

perty of  the  first-named  is  being  developed  by  J.  M.  lies 
on  behalf  of  the  Rayfield  company,  and  the  Jantar  is 
already  producing  tin. 

Globe    &    Phoenix. — The    interim    report,   for    the 
half-year  ended  June  30  last,  of  this  company  owning 
the  largest  gold-producing  mine  in  Southern  Rhodesia, 
shows  that  36,628  tons  of  ore  was  raised  and  sent  to 
the   40    stamps.     The    yield    by   amalgamation    was 
51,471  oz.  gold,  from  1555  tons  of  concentrate  4207 
oz.  gold  was    produced,    from  22,804  tons  of  sandy 
tailing  3825  oz,  was  recovered,  and  from  11,535  tons 
of  slime,  3289  oz.      The  total  production  of  gold  was 
62,792  oz.    The  new  plant  for  treating  the  sandy  tail- 

ing was  started  in  December  1912,  and  worked  con- 
tinuously during  the  half-year,  but  was  put  out   of 

commission  shortly  afterward  pending    the  erection 
of  an  ore-drier  in  front  of  the  roasting  furnace.     The 
absence  of  such  a  drier  caused  trouble  in  the  roasters, 
and  greatly  added  to  the  cost  of  treatment  of  the  sand, 
the  cost  being  no  less  than  31s.  per  ton.     The  cost  of 
treatment  based  on  the  ore  raised  was  43s.  3d.  per  ton, 

and  the  total  cost  /79.271.    The  '  working  profit '  for 
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the  half-year  was  /163.379.  The  ore  reserve  on  June 
30  was  175,805  tons  averaging  30  8  dwt.,  as  compared 
with  170,945  tons  averaging  33  8  dwt.  on  December  31 

last.  The  ore  treated  during  the  half-year  was  estim- 
ated to  contain  36  dwt  gold  per  ton.  For  the  half- 

year,  dividends  amounting  to  3s.  6d.  per  5s.  share 
have  been  paid.  The  development  reports  show  that 
between  the  19th  and  20th  levels  the  lode  is  wider  and 

longer  than  in  the  levels  above,  and  the  indications 
are  favourable  to  the  lode  being  less  broken  in  further 
development  at  depth  The  committee  of  shareholders 
appointed  to  investigate  and  report  on  the  condition 
of  the  mine  and  management  of  the  company  have 
issued  a  recommendation  to  reduce  the  directors  extra 

fees,  abolishing  the  5%  of  the  profits  and  substituting 
1%.  An  extraordinary  meeting  of  the  company  has 
confirmed  this  proposition. 

Selukwe  Columbia  Gold.— This  company  now  be- 
longs to  the  Consolidated  Gold  Fields  group,  the  con- 

trol having  been  acquired  two  years  ago  from  the  orig- 
inal promoters,  the  Khodesian  Exploration  &  Develop- 
ment Company.  It  was  floated  in  1900  to  acquire  the 

Yankee  Doodle  and  other  properties  in  the  Selukwe 
district  of  Rhodesia.  It  was  reconstructed  in  1908, 
and  additional  capital  was  subscribed  in  1910,  1911, 
and  1912.  On  the  last  occasion,  the  Wonderland, 
Chimborazo.  and  Danga  claims  were  bought.  The 
metallurgical  equipment  consists  of  rolls,  a  Chilean 
mill,  concentrator,  grinding  pans,  and  cyanide  plant. 
The  report  for  the  year  ended  June  30  shows  that  the 
ore  at  the  Yankee  Doodle  is  exhausted,  and  that  the 
mill  will  have  to  cease  operations  for  a  year  or  more 

pending  the  development  of  the  new  property.  Dur- 
ing the  year,  37,263  tons  of  ore  was  mined  and  treated, 

yielding  from  all  sources  gold  worth  ;^81,122.  The 
net  profit  was  ;iri4,662  which  was  carried  forward. 
The  company  has  over  /60.000  in  liquid  funds  avail- 

able for  development  purposes.  At  the  Wonderland 
property,  the  shaft  has  been  sunk  to  190  ft.  and  a  2nd 
level  opened.  On  the  1st  level  the  ore-shoot  has  been 
proved  for  220  ft.,  averaging  153  dwt.  gold  per  ton 
over  30  in.,  and  the  west  face  is  still  in  ore.  The 

Danga  property  had  been  previously  worked  by  tribu- 
tors,  but  the  ground  collapsed,  and  the  company  is 
sinking  a  new  shaft. 

Matabele  Queen's. — This  company  was  formed  in 
November  1910  as  a  subsidiary  of  Willoughby's  Con- 

solidated to  actjuire  the  Queen's  mine  in  the  Bembezi 
district  of  Rhodesia,  about  28  miles  northeast  of  Bula- 
wayo.     The  report  for  the  year  1912  has  only  just 
been  published.     This  shows  that  16,517  tons  of  ore 
was  treated  in  the  10  stamps  and  2  Wheeler  pans,  in 

which  gold  worth  i(^21,I64  was  recovered  by  amalga- 
mation ;  while  19,396  tons  of  sand  and  slime  yielded 

;^16.749  by  cyanide,  making  a  total  gold  production  of 
^37.913      The  net  profit  after  allowance  for  depre- 

ciation and  development  was  ;f  1699.   During  the  year 

/21.291    was  spent  out  of  capital   on  shaft-sinking, 
shme  plant,  etc      The  Czarina  shaft  on  the  western 
section  of  the  property  was  sunk  to  832  ft   by  Decem- 

ber 31  and  at  that  point  the  7th  level  commenced. 
The  ore  reserve  was  increased  by  about   10,000  tons 
'luring  the  year,  and  stood  on  December  .11  at  31,680 
tons.   Since  then  the  figures  have  beenaKain  increased, 

and  on  August  31  were  40.394  tons  a.  •  )5s.  3d. 
per  ton.     The  recovery  at  the  new  m  nt  is  not 
satisfactory,  and  the  advice  of  F.  A.  Marriott  has  been 
sought.  Mr.  Marriott  is  one  of  Bewick,  Morcing  & 
Co  s  i-ngineers,  and  he  came  from  Australia  to  Rho- 

the  purpose- of  r-porting  on  the  metalliirt;ical 
t  at  the  I-ileeii  Al.innah  mine.  The  altera- 

tions recommended  by  him  for  the  Queen's  involve 

the  expenditure  of  £22,WiO,  but  the  company  is  not 
able  at  present  to  raise  this  amount  of  new  capital. 

Bechuanaland  Copper. — This  company  belongs  to 
the  Edmund  Davis  group,  and  was  promoted  in  1909 
by  the  Bechuanaland  Exploration  Co.,  to  acquire  the 

Bushman  copper  deposits,  in  Khama's  Land,  120  miles southwest  of  Bulawayo.  The  issued  capital  is  ;^75,244 

in  shares  ol  10s.  each.  The  shares  offered  to  the  pub- 
lic were  underwritten  by  L.  Hirsch  &  Co.  B.  F. 

McDowell  is  manager,  and  A  J.  Eraser  is  consulting 

engineer.  Recently,  S  J.  Speak  made  an  examina- 
tion. The  report  now  issued  covering  the  year  ended 

May  31  last  shows  that  prospecting  and  development 
work  has  been  suspended,  and  that  the  total  of  10.138 
ft.  done  since  the  beginning  has  not  disclosed  sufficient 
ore  to  make  it  possible  to  say  that  the  results  have 
been  a  success.  Though  the  lode  has  been  proved  to 
be  extensive,  the  copper  content  is  generally  low,  and 
the  rich  lenses  are  limited.  The  amount  of  ore  ex- 

posed is  about  30.000  tons  averaging  8%  copper.  It 

is  proposed  to  establish  a  Siemens- Haiske  plant  to 
treat  this.  The  ore  would  be  dry-crushed,  roasted, 
leached  with  sulphuric  acid,  and  electrolysed.  The 
cost  of  an  installation  with  a  capacity  of  20  to  25  tons 

per  day  is  estimated  at  ;^20,000,  and  the  period  occu- 
pied in  treating  the  present  reserve  would  be  4  years. 

The  electric  current  would  be  generated  by  a  wood- 
gas  producer.  It  is  stated  that  the  sulphuric  acid  is 
regenerated,  and  that  the  small  losses  would  be  made 
up  by  the  sulphate  produced  in  the  roasting.  The 
cost  of  producing  the  copper  is  estimated  at  £30  per 

ton. 
Giant    Mines   of    Rhodesia.  —  This  company   was 

formed  in  1903  to  acquire  from  the  Enterprise  Gold 
Mining  &  Estates  a  partly  developed  gold  mine  in  the 
Gadzema  district  of  Rhodesia.     The  position  of  the 

mine  is  shown  on  the  accompanying  map.     The  con- 
trol is  with  the  London  &  Rhodesia  Mining  &  Land 

company,  of  which  Julius  Weil  is  chairman.  The  mine 
was  highly  profitable  for  several  years,  but  two  years 

ago  the  lode  was  lost  on  the  7th  level  owing  to  fault- 
ing, and  in  spite  of  extensive  borings  and  advice  on 

geological  structure  from  G.  S  Corstorphine,  nofurther 
discovery  of  ore  has  been  made.     Milling  commenced 
in  1906  and  dividends  were  paid  from  the  start.   From 
the  beginning  of  operations  to  the  end  of  June  1913 
the  amount  of  ore  milled  was 669,207  tons,  from  which 

gold  worth  ̂ 1,050,616  was  extracted.     The  dividends 
during  this  time  totalled  /364,409.  The  issued  capital 
of   the  conpany   is  ;^262,090,   of   which   /lOO.OOO  in 

shares  and  ;^20,000  in  cash  was  purchase  price,  ̂ ^85,000 
was  subscribed  in  cash  by  shareholders  in  the  pro- 

moting company,  and  /12,090  issued  to  the  holders  of 
/48. 360  debentures  created  in  1908,  the  exchange  being 
made  at  the  rate  of  /4  per  share  for  {I  debentures. 
The  report  for  the  year  ended   June  30  shows  that 
131.887  tons  of  ore  was  milled,  and  42,556  oz.  gold 
recovered,  worth  /1 79,928,  as  compared  with  134,209 
tons,  52,116  oz.  and  /221,404  the  year  l>efore.     The 
net  profit,  after  allowance  for  taxes  and  depreciation, 
was  £75,645.  The  sum  of  /77,125  has  been  distributed 

as  dividend,  being  at  the  rate  of  30%.     The  ore  re- 
serve on  June  30,  1913,  is  not  given.  The  report  states 

that  on  June  30.    1912.  the  reserve  was  243,687  tons 
averaging  8  2  dwt.  gold  per  ton.  and  that  during  the 
year  to  June  30,  1913,  the  amount  of  ore  mined  was 
131,887  tons  averaging  6  45  dwt.  per  ton.    In  January 
last  some  of  the  pillars  left  in  the  north  end  of  the 
mine  collapsed,   but  subsequent  investigation  shows 
that  most  of  the  ore  will  be  recovered,  though,  being 

mixed  with  rock,  it  will  l)e  reduced  in  grade    Diamond- 
drilling  is  being  done  on  the  Giant  South  with  results 
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that  are  fairly  promising.  The  report  contains  infor- 
mation relating  to  the  option  on  part  of  the  Cam  & 

Motor  property,  particulars  of  which  were  given  in  our 
last  issue.  In  assessing  the  actual  returns  to  share- 

holders in  the  Giant  it  will  be  seen  that  the  distribution 
of  dividends  is  hardly  sufficient  to  repay  holders  of 
shares  at  £\  each.  A  large  proportion  of  the  shares 
issued  at  £\  went  to  the  vendors.  In  1909  and  1910 
the  buyers  of  shares  paid  anything  up  to  £6  per  £l 
share,  and  the  debenture  holders  exchanged  into  £\ 
shares  at  £A  each .  The  present  quotation  of  the  shares 
is  about  14  shillings. 

Jumbo  Gold. — This  company  was  formed  in  1906 
by  the  United  Rhodesia  Gold  Fields,  one  of  the  Lewis 
&  Marks  group,  to  acquire  a  gold  mine  in  the  Mazoe 
valley,  north  of  Salisbury,  Rhodesia.  Operations 
started  in  1906,   and  from  then  until  September  30 

Planet-Arcturus  Gold  Mines. — This  company  was 
formed  in  October  1911  to  acquire  a  group  of  partly 
developed  properties,  twenty  miles  to  the  east  of  Salis 
bury,  Rhodesia.  The  promoters  were  the  Rhodesian 
Exploration  &  Development  company  and  the  City 
Agency  &  Investment  company,  the  latter  being  a 
syndicate  connected  with  the  former  Goldfields  of 
Matabeleland.  The  control  of  the  Planet-Arcturus 

passed  last  year  to  the  Gold  Fields  Rhodesian  De- 
velopment company.  Three  properties  are  being  de- 

veloped, the  Slate,  Planet,  and  Arcturus,  as  shown  on 
the  accompanying  map.  The  report  now  issued  covers 
the  fourteen  months  ended  December  31  last.  It  gives 
details  of  the  development  work  at  the  three  mines,  at 
all  of  which  the  reserve  has  been  substantially  in- 

creased. On  December  31  the  figures  were :  At  the 

Slate,  87,809  tons  averaging  16'5  dwt.  per  ton  ;   Arc- 
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last  the  total  yield  of  gold  has  been  123,393  oz.  from 
243,577  tons  of  ore.  A  year  ago  it  was  announced 
that  the  orebodies  were  rapidly  nearing  exhaustion, 
and  development  was  discontinued.  In  March  of  this 
year  it  was  resumed,  and  a  small  amount  of  additional 
ore  was  disclosed.  The  report  for  the  year  ended 
June  30  last  shows  that  37,180  tons  of  ore  was  raised 

averaging  8'4  dwt.  per  ton,  and  13,603  oz.  extracted 
by  amalgamation  and  cyanide,  being  a  recovery  of 
85%.  The  income  from  the  sale  of  gold  was  /57,830, 
and  the  working  cost  was  /4 1,145,  to  which  must  be 
added  ;^11,S77  allowed  for  depreciation,  ;^18,590  for 
development  redemption,  and  ;^1836  London  expenses. 
The  loss  for  the  year  was  £17,350.  During  the  year 
/16,000  debentures  have  been  redeemed.  Cyril  E. 
Parsons,  the  consulting  engineer,  states  that  there  is 
no  hope  for  discoveries  at  depth,  but  that  various 
parts  of  the  mine  may  continue  to  yield  small  amounts 
of  ore  for  some  time  ;  and  there  may  be  a  chance 
of  finding  parallel  lodes.  As  the  mine  has  continued 
in  existence  for  a  longer  period  than  was  anticipated 
a  year  ago,  Mr.  Parsons  is  sanguine  that  further  efforts 
are  well  worth  while. 

turns,  106,566  tonsaveragingll'7  dwt.  ;  Planet,  12,485 
tons  averaging  14  dwt.  Since  the  termination  of  the 
year  operations  were  suspended  pending  the  provision 
of  further  funds.  A  scheme  for  raising  additional 
capital  will  be  placed  before  shareholders  shortly.  A 
railway  is  to  be  built  to  connect  with  the  Mashonaland 
Railway  system.  Plans  are  in  hand  for  the  erection 
of  metallurgical  plant.  W.  H.  F.  Dudgeon  is  the 
consulting  engineer. 

Amalgamated  Zinc  (De  Bavay's). — This  company 
works  the  De  Bavay  flotation  process  at  Broken  Hill 
and  treats  the  zinc  tailing  produced  at  the  North, 

South,  and  Block  10  mines.  Two  years  ago  it  ac- 
quired the  Potter  patents,  and  thereby  was  enabled  to 

effect  a  consolidation  of  patent  interests  with  the 
Minerals  Separation  company.  The  result  of  these 
negotiations  was  that  a  new  company  was  formed 

called  the  Minerals  Separation  and  De  Ba\'ay's  Pro- 
cesses Australia  Proprietary,  Limited,  to  hold  the  com- 
bined patents  in  Australia  and  to  receive  and  distribute 

the  royalties  earned  by  the  two  processes.  The  report 

of  the  Amalgamated  Zinc  (De  Bavay's)  for  the  half- 
year  ended  June  30  shows  that  245,064  tons  of  zinc 
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tailing  was  treated,  yielding  66.151  tons  of  zinc  con- 

centrate, assaying  49  2%  zinc,  5'9?to  lead,  and  8'5  oz. 
silver  per  ton,  together  with  780  tons  of  lead  concen- 

trate assaying  52  5  "o  lead,  17'8%  zinc,  and  362  oz. 
silver  per  ton  The  operations  were  impeded  by  the 
strike  on  the  Broken  Hill  railway.  The  profit  for  the 

half-year  was  /82,4S6,  and  ;^106,000  was  declared  as 
dividend,  being  at  the  rate  of  4s.  per  £\  share.  The 
profits  are  calculated  on  the  basis  of  /22  per  ton  for 
zinc. 

Great  Fitzroy  Mines. — We  have  in  previous  issues 
given  the  history  of  this  company,  which  was  formed 
in  1907  under  the  laws  of  the  State  of  Victoria  to  ac- 

quire a  gold-copper  mine  at  Mount  Chalmers,  to  the 
north  of  Kockhampton,  Queensland  Bewick,  Moreing 
&  Co  are  the  general  managers.  There  have  been 
two  re-constructions,  one  in  1908  and  the  other  in  1912. 
During  the  year  ended  May  31,  107.098  tons  of  ore 
was  raised,  of  which  34,887  tons  of  pyritic  ore  aver- 

aging 288%  copper  and  283  dwt.  gold  per  ton  was 
sent  direct  to  the  smelter,  and  71.847  tons  of  silicious 

ore  averaging  2  62"o  copper  and  2  12  dwt.  gold  was 
sent  to  the  concentrating  plant.  The  production  of 
concentrate  amounted  to  14,445  tons  averaging  10  96% 

copper  and  S  29  dwt.  gold,  being  a  recovery  of  84% 
of  the  copper  and  78%  of  the  gold.  The  smelting 
plant  produced  blister  copper  containing  2235  tons 
copper,  11,356  oz.  gold,  and  33,088  oz.  silver.  The 
income  from  the  sale  of  these  products  was  ;^201,467 
and  the  net  profit  was  /549.  The  issued  capital  of 
the  company  is  /99,531 ,  and  there  is  a  debenture  debt 
of  ̂ 66,900,  part  of  which  is  held  by  the  Australian 
Metal  Company.  The  report  states  that  the  concen- 

trating plant,  operating  the  Minerals  Separation  pro- 
cess, has  been  gradually  improved  and  the  recovery 

increased.  An  option  has  been  acquired  on  the  Laloki 
mine  in  British  New  Guinea,  17  miles  from  Port 

Moresby.  G.  C.  Klug  and  John  Adam,  the  consulting 

engineer  and  mine  manager,  have  examined  this  pro- 
perty, and  P.  R.  Osborne  has  been  put  in  charge.  The 

development  is  being  actively  prosecuted.  The  ore  is 
pyritic,  containing  3  to  4%  copper  and  about  2  dwt. 
gold  per  ton.  It  should  form  an  admirable  mixture 
with  the  silicious  ore  at  the  Great  Fitzroy. 

Botallack. — As  recorded  in  previous  issues,  this 
company  was  formed  in  1906  by  the  AllenMeyerstein 
group  to  reopen  the  old  Botallack  tin  mine  north  of 

Land's  Knd.  Cornwall.  Developments  proved  dis- 
appointing and  on  several  occasions  additional  capital 

was  subscribed.  In  1911  it  became  necessary  to  re- 
construct and  assess  the  shareholders.  Since  then 

two  sets  of  debentures  have  been  created,  the  first  in 
March  1912  and  the  second  two  months  ago.  The 
capital  of  the  company  is  ;f98,271  ;  there  are  /25,550 
debentures  issued  18  months  ago,  and  ;^6100  issued  2 
months  ago.  Pettit  &  Poore  are  the  consulting  engi- 

neers, and  Merricks.  Crane  it  Co.  are  the  managers. 
The  report  now  issued  covers  the  year  ended  June  30 
last.  It  shows  that  a  large  amount  of  systematic  de- 

velopment work  has  been  done,  the  footage  being  no 
less  than  5150  ft  The  Botallack  shaft  lias  been  un- 
watered  and  timbered  to  the  old  1230  It  level,  and 

Allen's  shaft  has  been  sunk  to  1477  ft.  In  spite  of  all 
this  work,  very  little  profitable  ore  has  been  disclosed, 
and  the  9th  and  10th  levels  have  proved  disappointing. 
During,'  the  year,  the  20-stamp  mill  has  been  fully 
employed,  treating  11.980  tons  of  ore  from  the  mine, 
and  13.208  tons  from  the  dump,  a  total  of  25,188  tons. 
The  output  of  tin  concentrate  was  131  tons  or  llij  lb. 
black  tin  per  ton.  This  sold  for  /17,572,  wliile  the 
cos!  .it  the  mine  was  /^18.377.  In  addition,  I,ondon 

exp'  I.  .cs  absorbed  /1903,  and  /1208  was  due  on  de- 

benture interest.  During  the  year,  much  study  has 
been  given  to  the  extraction  problem,  and  efforts  have 
been  made  to  increase  the  percentage  of  recovery. 
Trials  were  made  with  the  volatilization  process,  but 
without  satisfactory  results.  Since  then,  additional 
slime-plant  has  been  erected.  Ten  of  the  other  20 
stamps  that  have  been  on  the  property  since  1907  have 
been  put  into  commission  since  the  close  of  the  year 
under  review,  making  30  in  all,  with  the  object  of  re- 

ducing the  cost  per  ton. 

Caucasus  Copper. — We  have  on  several  previous 
occasions  recapitulated  the  history  of  this  company, 
which  was  formed  in  1900  to  acquire  large  deposits  of 

low-grade  copper  ore  at  Dzansul  in  the  Russian  Cau- 
casus. A  large  proportion  of  capital  was  provided  by 

the  Pierpont  Morgan  group.  Many  abortive  attempts 
at  smelting  and  concentration  were  made,  and  it  was 
not  until  W.  R.  Van  Liew,  of  Montana,  was  made 
manager  and  James  Colquhoun,  once  of  the  .\rizona 
Copper  company,  was  added  to  the  board  that  mining 
and  metallurgical  efficiency  was  secured  Two  serious 

disadvantages  still  handicap  the  work  of  these  en- 
gineers. One  is  the  severity  and  uncertainty  of  the 

winter  weather,  and  the  other  is  the  tremendous  weight 
of  capital  and  debt  under  which  the  company  groans. 
The  report  for  the  year  ended  May  31  last  (Russian 
style)  shows  that  a  third  unit  of  concentration  plant 
with  a  capacity  of  250  tons  per  day  was  completed 
early  this  year,  but  it  is  not  working  to  its  full  capacity 
as  the  new  aerial  ropeway  is  not  yet  in  operation.  It 
is  expected  that  this  ropeway,  which  has  a  capacity 
of  2000  tons  per  day,  will  be  at  work  before  many 
weeks  ha\e  elapsed.  A  fourth  unit  of  250  tons  is  in 
course  of  construction,  bringing  the  total  capacity  of 
the  concentration  plant  to  1000  tons  per  day.  The 
output  of  copper  during  the  year  was  2992  metric 
tons,  and  the  copper  sales  brought  an  income  of 
^269,070.  The  working  profit  was  /87,858,  out  of 
which  /70,066  was  paid  as  interest  on  debentures  and 
loans.  In  addition,  ;^41,127  was  written  off  for  de- 

preciation of  plant,  so  that  the  loss  for  the  year  was 

;^23,335.  Severe  snowstorms  during  December,  Janu- 
ary, and  February  interfered  with  mining  operations, 

and  the  Balkan  war  drew  away  many  of  the  best 
miners,  necessitating  the  employment  of  unskilled 
drillers.  The  removal  of  o\  erburden  by  hydraulicking 

is  being  continued,  and  the  use  of  the  '  mill-hole  ' 
system  of  mining  is  being  extended.  A  new  oil-fired 
reverberatory  furnace  was  started  in  September  last 
year,  and  has  greatly  reduced  the  consumption  of 
crude  oil. 

Central  Chili  Copper. — This  company  was  formed 
in  1894  to  continue  the  work  of  the  Panulcillo  Copper 
Co.,  which  originally  started  operations  in  1864.  The 
mines  are  near  the  port  of  Coijuimbo,  100  miles 
riorth  of  Valparaiso.  The  issued  capital  is  /312,468 
and  small  dividends  ha\e  been  paid  in  1896,  1900. 
1901.  and  1907.  The  old  Panulcillo  company  paid 
dividends  during  three  short  periods,  but  on  the  whole 
was  not  a  profitable  proposition.  A  large  proportion 
of  the  shareholders  are  resident  in  France,  and  the  re- 

ports are  published  in  the  I-inglish  and  I'rench  lan- guages. Eugene  A.J.  (ioldschmid  is  chairman  of  the 
company,  and  B.  C.  Hinman  is  managing  director. 
Berthold  Sch iff  succeeded  the  lateH.  M.  McLaughlin 

as  manager  in  July  1912.  The  report  now  issued  cov- 
ers the  year  1912-  Owing  to  the  higher  average  price 

of  copper,  /73.  as  compared  with  £b(y  during  1911,  a 
profit  has  made  instead  of  a  loss,  and  more  custom  ore 
has  been  available  from  mines  that  had  to  close  dur- 

ing the  period  of  low  prices.  The  adverse  circum- 
stances 111  connection  with  railway  facilities  still  pre- 
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vent  the  expansion  of  mining  in  the  district,  and  tend 
to  keep  the  costs  high.  During  the  year.  25,066  tons 

of  ore  was  raised  from  the  company's  mines,  the 
Panulcillo  supplying  practically  the  whole  of  it.  At 

the  smelter  34,053  tons  of  the  company's  ore  was 
treated,  averaging  3i%  copper,  together  with  20.945 
tons  of  custom  ore  averaging  8%  copper.  From  this, 
5333  tons  of  matte  was  produced,  containing  2439  tons 
of  copper.  44.348  oz.  silver,  and  1140  oz.  gold.  The 
income  from  the  sale  of  the  matte  was  /195,672,  from 
which  must  be  deducted /30, 589  for  smellers'  charges 
and  freight.  The  cost  of  mining  was  ;;fl6,985,  and 
smelting  at  Panulcillo  ̂ 43,247.  and  ;^67.952  was  paid 
in  the  purchase  of  custom  ore.  The  profit  in  South 
America  was  /22,124.  The  London  and  administra- 

tion expenses  were  /3535,  and  /4352  was  written  oft 

The  results  of  development  on  the  Montana  have  been 
on  the  whole  satisfactory.  While  some  parts  that 
were  considered  promising  have  given  disappointing 
results,  owing  to  the  lodes  disappearing  or  the  ground 
becoming  broken,  other  discoveries  have  been  made 
that  more  than  compensate.  D.  A.  Herron,  the  man- 

ager, hesitates  to  give  a  definite  figure  for  the  ore  re- 
serve at  the  Montana,  owing  to  the  undependability 

of  any  estimate  of  the  content  of  the  ore  even  when 
blocked-out  on  four  sides.  He  quotes  a  round  figure 
of  100,000  tons  as  reserve  on  June  30,  to  which  is  add- 

ed 62,000  tons  broken  in  the  stopes.  The  ore  reserve 
in  the  Argentine  is  estimated  at  64,000  tons,  to  which 
must  be  added  200,000  tons  broken  in  the  stopes. 
During  the  year,  129,618  tons  of  ore  was  sent  to  the 
mill.      Of  this,  approximately  76,000   tons  came  from 

PART   OF   COLORADO,    SHOWING    THE   TOMBOY  PROPERTIES. 

for  depreciation  and  the  extra  exploration  account. 
The  year  began  with  an  adverse  balance  of  /10,154 
and  ended  with  a  balance  in  hand  of  ;/^4216.  Much 
less  development  work  was  0one  during  the  year, 
chiefly  on  account  of  scarcity  of  labour.  A  diamond- 
drilling  outfit  has  been  ordered. 

Tomboy  Gold  Mines.  —  This  company  was  floated 
by  the  Exploration  Company  in  1899  to  purchase  a 
gold  mine  of  that  name  in  the  Rocky  Mountains,  above 

Telluride,  Colorado.  In  1901,  on  the  approaching  ex- 
haustion of  the  mine,  the  Argentine  property  near-by 

was  acquired.  Two  years  ago,  a  further  purchase  of 
property  was  made,  the  Montana  group,  constituting 
the  southern  portion  of  the  Revenue  Tunnel  com- 

pany's claims,  being  bought  for  /80,000in  cash.  The 
accompanying  map  shows  the  position  of  the  mines  in 
relation  to  others  in  the  district,  of  which  the  Camp 
Bird  is  of  chief  interest  in  this  country.  The  report 
for  the  year  ended  June  30  last  shows  that  the  greater 
part  of  the  development  work  has  been  done  on  the 
Montana,  and  that  '.he  ore  reserve  on  the  Argentine 
has  been  decreased.  A  year  ago  it  was  announced 

that  the  lower  levels  of  the  Argentine  were  to  be  pros- 
pected.    This  work  has  been  postponed  for  the  time. 

the  Argentine  and  54,000  tons  from  the  Montana.  The 
bullion  saved  by  amalgamation  was  worth  |358,732, 
and  the  concentrate  sold  lor  |681,625.  The  working 
cost  was  1569,011.  In  the  accounts,  the  realized  pro- 

fit is  given  at  ;^96,066.  Out  of  this,  /54,250  has  been 
distributed  as  dividend,  being  at  the  rate  of  17^  per 

cent.  The  ore  from  the  Montana  is  reported  as"con- taining  96  dwt.  gold  and  45  oz.  silver  per  ton,  103% 
lead,  218%  zinc,  and  028%  copper.  The  concen- 

trating plant  is  an  elaborate  one  and  was  designed  by 
Gelasio  Caetani. 
Consolidated  Main  Reef. —  This  company  was 

formed  in  1896  to  acquire  gold-mining  properties  in 
the  middle  west  Rand,  owned  by  the  Main  Reef  and 
Consolidated  Angle  Tharsis,  two  companies  that  were 
formed  in  1888  and  1893  respectively.  The  control  is 
with  the  Neumann  group.  Though  milling  was  started 
in  1888,  no  divisible  profit  was  made  until  1907,  and 
during  this  long  period  operations  were  suspended 
several  times.  During  the  year  ended  June  30  last, 
the  amount  of  ore  raised  was  307,814  tons,  and  after 
the  rejection  of  13^%  waste,  266,715  tons  was  sent  to 
the  mill,  which  contains  120  stamps  and  3  tube-mills. 
The  yield  by  amalgamation  was  74,836  oz.  and   by 
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cyanide  22,247  oz,,  or  a  total  of  97.083  oz.,  being  7  3 
dwt.  per  ton  milled.  The  revenue  from  the  sale  of 
gold  was  /407,255.  or  30s.  7d.  per  ton  milled.  The 
working  cost  wjis  /267,840.  or  20s.  Id.  per  ton  milled. 
In  addition,  /S6.667  was  spent  on  capital  account  on 
shaft-sinking  and  plant.  The  shareholders  received 
;^92,436  as  dividends,  being  at  the  rate  of  10%  for  the 
year.  The  results  compare  favourably  with  those  for 
the  previous  year.  The  amount  of  ore  milled  was 
23.639  tons  greater,  and  the  yield  of  gold  was  /57,000 
greater.  The  yield  per  ton  was  Is.  Sd.  higher  at 

30s.  7d..  and  the  '  working  cost '  per  ton  lower  by  Is., 
at  20s.  Id.  The  development  work  during  the  year 
has  exposed  185,050  tons  of  ore.  averaging  72  dwt. 
gold  per  ton  over  a  stoping  width  of  48  in.  The  ore 
reserve  on  June  30  was  estimated  at  614,470  tons, 
averaging  7J  dwt.  over  an  estimated  width  of  48  in. 
As  already  recorded  in  our  columns,  the  new  vertical 
shaft  cut  the  lode  at  2365  ft.  S.  C.  Thomson  has 

resigned  as  consulting  engineer,  and  David  Wilkinson 
has  been  appointed  to  the  position.  J.  E.  Healey  has 
been  manager  since  the  retirement  of  C.  H.  Spencer 
in  January  last. 
Main  Reef  West. — This  company  belongs  to  the 

Neumann  group,  and  has  the  same  manager  as  the 
Consolidated  Main  Reef,  mentioned  in  the  preceding 
paragraph.  The  company  was  registered  in  1899,  but 
It  was  not  until  1909  that  milling  was  started,  when  an 
80-stamp  mill  was  erected.  Since  then  40  more  stamps 
and  3  tube-mills  have  been  added.  The  issued  capital 
is/491,188  in  £\  shares,  of  which  391,188  were  issued 
to  the  vendors  as  fully  paid,  and  100,000  were  sub- 

scribed in  cash  at  £2  each.  There  are  also  /300,000 
debentures  which  were  issued  at  par  in  1909.  The 
first  dividend  was  paid  in  1910.  During  the  year  ended 
June  30  last,  the  amount  of  ore  mined  was  266,599 
tons,  and  after  the  rejection  of  13%  %vaste,  232,058 
tons  was  sent  to  the  mill.  The  yield  of  gold  by 
amalgamation  was  60, 058  oz . ,  and  bv  cyanide  23 , 1 80 oz . , 
makmg  a  total  of  83,238  oz. ,  worth  ̂ 349, 178,  or  30s.  Id. 
per  ton  milled.  The  working  cost  was  ;^258,656,  or 
22s.  3d.  per  ton.  leaving  a  working  profit  of  /90.522, 
or  7s.  lOd.  per  ton.  On  capital  account,  /42,465  was 
spent  on  shaft-sinking  and  plant.  Taxes  absorbed 
/9913,  and  debenture  interest  ;^17,625.  In  addition, 
/18,750  was  allocated  to  the  redemption  of  deben- 

tures. The  shareholders  received  ;^24,559,  the  divi- 
dend being  at  the  rate  of  5%.  The  tonnage  milled 

was  46.207  tons  greater  than  during  the  previous  year, 
but  the  yield  was  3s.  per  ton  less,  and  the  working 
cost  rose  by  5d  per  ton.  The  development  work  has 
not  given  satisfactory  results.  The  west  section  has 
been  disappointing,  for  most  of  the  ground  developed 
contains  ore  h>elow  the  pay-limit.  The  reserve  on 
June  30  was  estimated  at  591,830  tons,  averaging  6dwt., 
a  fall  of  93,890  tons  as  compared  with  the  figure  a  year 
ago,  and  the  average  content  also  showed  a  slight  de- 

crease. Owing  to  these  poor  results,  attention  is  being 
given  to  the  rapid  opening  of  the  deeper  levels. 

Messina  (Transvaal)  Development. — This  company 
was  formed  at  the  beginning  of  1905  to  acquire  a  cop- 

per property  consisting  of  ancient  mine-workings  in 
the  north  ofthe  Transvaal  near  the  Rliodesi.-in  border, 
and  130  miles  from  Pietersburg.  A.  .M.  (irenfell  is 
chairman,  R.  J.  Frccheville  is  on  the  board,  J.  M. 
Calderwood  is  consulting  engineer,  and  J.  Allan  Wood- 
burn  is  manager.  A  description  of  the  mine  by  Mr. 

WoDfilnirn  appears  in  the  '  Fr<?cisof  Tt-chn  1  l,'v  '  this 
motuli,  and  a  statement  of  the  general  po  .lun  was 
given  in  our  issue  of  December  last.  The  report  now 
issiifd  covers  the  year  ended  June  30.  Shaft  No  5  is 
beini;  ,iink  to  1000  ft.  as  ,-i  second  main  shaft,  and  was 

down  678  ft.  on  June  30.  When  it  is  completed  it  will 
be  possible  to  raise  10,000  tons  of  ore  per  month.  The 
new  concentration  plant  is  nearly  complete,  and  two 
reverberatory  furnaces  have  been  erected,  one  being 
put  into  commission  at  the  end  of  July  and  the  other 
being  now  ready  to  start.  The  railway  connecting 
with  Pietersburg  and  Pretoria  is  to  be  ready  before  the 
end  of  the  year,  and  arrangements  have  been  made 
for  the  completion  of  communication  from  Bandolier 
Kop  to  Tzaneen  on  the  Selati  railway,  which  will  give 
access  to  Delagoa  Bay.  The  distance  to  the  sea  by 
the  latter  route  will  be  431  miles,  as  compared  with 
697  miles  through  Pretoria  to  Cape  Town.  The  ore 
reserve  is  calculated  at  230,000  tons  averaging  10% 
copper  blocked  out  ;  in  addition  148,000  tons  is  prob- 

able ore  partly  exposed  and  blocked  out,  and  100,000 
tons  is  possible  ore  down  to  the  10th  level.  The  coal 
mine  four  miles  away  is  being  actively  developed,  and 
the  coal  is  mixed  with  supplies  drawn  from  the  Middel- 
burg  coalfield.  At  the  present  time  the  reverberatory 
furnace  is  treating  accumulated  middling  which  con- 

tains from  10  to  15%  copper.  It  is  proved  that  the 
ore  is  practically  self  fluxing  and  can  be  treated  in  these 
furnaces  with  the  addition  of  a  small  amount  of  lime- 

stone. During  the  year  under  review,  22,601  tons  of 

ore,  assaying  10' 14%  copper,  was  mined  and  sent  to 
the  concentration  plant,  where  3602  tons  of  concen- 

trate was  recovered  assaying  458%  copper,  together 
with  2591  tons  of  middling  assaying  IT  16%  copper. 
The  shipments  of  concentrate  to  Swansea  during  the 
year  aggregated  3462  tons,  and  the  net  receipts  were 
/93,786.  The  profit  was  /29,734,  out  of  which 
/15,000  was  paid  as  debenture  interest,  and  /1689  as 
profits  tax.  It  should  be  recorded  that  the  manager 
of  the  smelting  department  is  T.  D.  Nicholls,  who 
was  for  many  vears  metallurgist  to  the  Cape  Copper 
company  at  Britonferry,  South  Wales. 

Sheba  Gold. — This  company  was  formed  in  1884 
to  acquire  a  group  of  gold-mining  properties  in  the 
Barberton  district  of  the  Transvaal.  Dividends  were 

paid  from  1891  to  1898,  but  subsequently  there  came  a 
series  of  disappointing  years.  In  1904  the  company 
was  reconstructed  and  in  1911  the  capital  was  reduced 
by  the  nominal  value  of  the  share  being  altered  from 
£\  to  5s.  Four  years  ago  it  was  decided  to  alter  the 
method  of  working  the  properties,  and  to  concentrate 
operations  on  one  or  two  instead  of  drawing  ore  from 
many  different  mines.  The  results  of  the  new  policy 
have  been  gratifying,  for  the  Zwartzkopje  mine  has 
given  excellent  returns  and  dividends  are  again  being 
paid  The  report  for  the  year  ended  June  30  shows 
that  68,920  tons  of  ore  was  raised,  66.860  tons  coming 
from  the  Zwartzkopje.  The  average  content  was  132 
dwt.  per  ton.  During  the  previous  year  68,865  tons 
of  ore  averaging  122  dwt.  per  ton  was  raised.  The 
yield  of  gold  was  37,888  oz.,  worth  together  with  the 
silver  /160. 32S,  being  a  recovery  of  83  3%.  The 

profit  at  the  mine  was  /55,532,  out  of  which  ̂ "6299 was  paid  as  profits  tax,  /2387  allowed  for  depreciation, 
and  /4565  written  off  the  cost  of  development  of  the 
Rosetta  property.  The  dividends  absorbed  /47,204, 
being  at  the  rate  of  17^%.  as  compared  with  15%  the 
year  before  Development  work  has  been  impeded 
during  the  year  by  shortness  of  labour-supply,  and 
the  reserves  have  not  been  fully  maintained.  At  the 
Zwartzkopje,  the  reserve  was  calculated  on  June  30 
at  70,000  tons  averaging  12  to  15  dwt.  per  ton,  at  the 
Insimbi  15,000  tons  averaging  7  to  8  dwt.,  at  the  In- 
tombi  20.000  tons  averaging  10  dwt.,  and  at  the 
Southern  Cross  5000  tons  averaging  10  to  12  dwt. 
The  developments  have  however  given  promising  re- 

sults, for  the  ground  below  the  7th  level  has  at  several 
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points  been  proved  to  contain  orebodies  of  high  con- 
tent. The  Rosetta  property  has  been  a  disappoint- 
ment, and  development  work  has  been  suspended. 

George  C.  Fox  is  consulting  engineer,  H.  B.  White 
is  manager,  and  the  control  is  with  Lewis  &  Marks. 

Glynn's  Lydenburg. — This  company  was  formed  in 
1895  to  acquire  a  gold  mine  on  the  Sabie  river,  near 

Pilgrim's  Rest,  in  the  Lydenburg  district  of  the  Trans- 
vaal. Milling  commenced  in  1897  with  10  stamps  and 

profits  have  been  made  continuously.  The  metallur- 
gical plant  now  consists  of  20  stamps  and  1  tube-mill. 

The  control  is  with  the  Central  Mining  group,  and 
G.    C.    Damant   is   manager.      After    many    years    of 

of  20%.     For  the  previous  7  years  the  dividend  had 
been  at  the  rate  of  25  per  cent. 

Swaziland  Tin. — This  company  was  formed  in  1905 
under  Transvaal  laws  to  acquire  tin-gravel  properties 
at  Embabane  in  Swaziland.  The  control  is  with  the 

Central  Mining  group.  As  far  as  we  are  aware  no 
shares  are  held  in  England.  The  issued  capital  is 
/82,000,  and  the  yearly  dividends  have  ranged  from 
5  to  25%,  commencing  in  1906.  The  yearly  output 
of  tin  concentrate  has  varied  from  229  to  511  tons.  J. 
Jervis  Garrard  is  consulting  engineer,  and  T.  Kelly  is 
manager.  The  report  for  the  year  ended  June  30  last 
shows  that  408,349  cubic  yards  of  gravel  was  treated 
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steady  prosperity,  the  company  is  having  to  face  a 
threatened  exhaustion  of  the  orebodies.  S.  Aimetti, 

the  manager  of  the  Transvaal  Gold  ̂ Mining  Estates, 
owning  neighbouring  property  under  the  same  control, 
has  made  a  special  examination  in  conjunction  with 
Mr.  Damant,  and  has  indicated  the  lines  on  which 
future  prospecting  and  development  should  be  done. 
There  may  possibly  be  two  years  supply  of  ore  in  hand, 
but  as  it  is  not  distributed  uniformly,  an  estimate  of 
the  extent  and  content  is  impossible.  During  the  year 
ended  July  31,  the  period  covered  by  the  report  now 
issued,  40,642  tons  of  ore  was  mined  and  sent  to  the 

mill,  where  6343  oz.  gold  was  recovered  by  amalga- 
mation, and  14,363  oz.  by  cyanide  ;  making  a  total  of 

20,706  oz.,  worth  ;f86,556,  being  102dwt.  or  42s.  7d. 
per  ton  milled.  These  figures  compare  with  37,325 
tons  and  20,839  oz.  the  year  before.  The  working 
cost  was  ;^48,340,  or  29s.  9d.  per  ton,  and  the  working 

profit  was  /'38,216,  or  18s.  lOd.  per  ton.  The  sum  of /34,000  was  distributed  as  dividend,  being  at  the  rate 

for  a  yield  of  334  tons  of  black  tin,  or  183  lb.  per 
cubic  yard.  The  black  tin  averaged  711%  metallic 
content.  The  income  was  ;^46,307,  and  the  profit 
was  /24,809,  out  of  which  ;^7408  was  spent  on  capital 
account,  and  /20,500  was  distributed  as  dividend, 
being  at  the  rate  of  25%.  In  the  prospecting  done  by 
Empire  drill  during  the  year,  1235  boreholes  have 
been  sunk.  The  reserve  of  gravel  consists  of  1,958,051 
cubic  yards  averaging  153  lb.  metallic  tin  per  yard. 
In  addition  there  is  a  probable  reserve  of  10  million 
cubic  yards.  During  the  year  a  change  of  method 
has  been  adopted,  gravel  pumps  being  substituted  for 
hydraulic  elevators,  and  electric  power  obtained  from 
the  waterfalls.  The  water  formerly  employed  in  the 
elevators  is  now  being  used  in  additional  monitors. 

Fusing  Bharu  Tin  Mines. — This  company  belongs 
to  a  group  owning  alluvial  tin  mines  at  Fusing  in  the 
state  of  Perak,  Federated  Malay  States,  under  the 
control  of  W.  A.  Luning  as  chairman  and  A.  Pavne- 
Gallwey  as  general  manager.  The  company  was  formed 
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in  1907,  and  in  1909  an  electric-power  installation  was 
built  conjointly  with  the  Siputeh  company.  The  de- 

posit contains  much  clay  and  puddling  is  necessary. 
The  issued  share-capital  is  £80,000.  Dividends  were 
first  paid  in  1910,  and  the  total  distribution  so  far  is 
32i%.  The  report  for  the  year  1912  shows  that  the 
production  of  tin  concentrate  was  311  tons,  selling  for 
/37,534,  or  ;^120  per  ton.  In  addition,  ̂ 2382  was 
received  as  tribute  from  Chinese  workers,  and  other 
items  brought  the  revenue  to  /40.319.  The  expense 
at  the  mine  was  /29,894.  and  London  expenses  and 
allowance  for  depreciation  brought  the  cost  to  /33, 284, 
leaving  a  profit  of  ;f7035.  Out  of  this,  /6000  has  been 
distributed  as  dividend  and  /lOOO  placed  to  reserve. 
At  the  beginning  of  the  present  year  it  was  decided 
that  the  method  of  work  adopted  by  the  company  was 
not  suitable  to  the  nature  of  the  deposit,  and  since 
May  the  property  has  been  let  on  tribute.  During  the 
four  months  May  to  August  inclusive,  the  tributors 
won  853  tons  of  concentrate,  yielding  a  profit  to  the 
company  of  ;^2021.  Other  tin-lands  have  recently 
been  inspected,  and  a  prospecting  license  in  connec- 

tion with  a  property  unnamed  has  been  acquired.  The 
expense  of  testing  and  development  is  being  shared 
with  the  other  companies  belonging  to  the  group. 

Malayan  Tin  Dredging. — This  company  was  formed 
m  May  lyil  to  acquire  tin-gravel  properties  near  Batu 
Gajab,  in  the  Kinta  district  of  Perak,  Federated  Malay 
States.  The  report  on  the  property  was  made  by 

Nutter  &  F'earse,  of  Ipoh,  Perak,  and  F.  W.  Payne  & 
Co.  are  the  designers  of  the  dredging  plant.  Leonard 
Vaughan  is  manager.  The  report  for  the  year  ended 
June  30  last  shows  that  the  first  dredge  started  work 
on  January  1,  and  during  the  six  months  treated 
260.000  cu.  yd.  of  ground,  for  a  yield  of  112 J  tons  of 

cassiterite  concentrate  assaying  72%  metal.  The  re- 
covery was  just  under  1  lb.  of  concentrate  per  cu.  yd. 

The  ground  was  mostly  taken  from  shallow  depth,  and 
the  parts  below  have  a  higher  content.  In  fact  the 
work  done  has  been  in  the  nature  of  development  re- 

quired for  preparing  a  suitable  working  face.  The  re- 
sults were  so  far  satisfactory  that  the  directors  pro- 

ceeded to  order  two  more  dredges  One  is  now  being 

erected  on  the  spot,  and  the  parts  of  the  other  are  be- 
ing assembled  in  London.  For  the  purpose  of  raising 

the  necessary  funds  10,000  shares  were  subscribed  at 
{i.  15s.  Od.  each.  The  nominal  issued  capital  now 

stands  at  /^l  10. 000  The  accounts  for  the  year  show an  income  of/14,282  from  the  sale  of  the  concentrate, 

and  a  net  profit  of  /8045.  out  of  which  /^5500  has been  distributed  as  dividend,  being  at  the  rate  of  5 

per  cent. 
Tingha  Consolidated  Tin  Mines. — This  company 

was  formed  in  Melbournein  1**06  to  acquire  tin-gravel 
properties  at  Tingha.  New  South  Wales.  James  Symes 
is  manager.  During  the  half-year  ended  July  31,  four 
pump-dredges  were  at  work,  and  71  tons  of  cassiterite 
was  recovered,  selling  for  £9M7 .  The  cost  was  /7090, 
and  /2500  was  distributed  as  dividend  on  a  capital  of 
/200,000.  The  plant  has  been  kept  in  an  excellent 
state  of  repair  The  tin  content  of  the  alluvium  varies 

greatly  liore-holes  ahead  of  the  present  working 
faces  promise  an  improved  and  more  retjnlar  output. 
Additional  properties  are  being  exammed 

Scottish  Australian  Mining.  This  company  was 

formed  as  long  ago  as  I'Sb'),  for  the  purpose  of  work- 
ing a  number  of  properties  in  Queensland  and  New 

South  Wales,  belonging  to  the  Scottish  Aiisir.ilian  In- 
vestment Co  Dividends  have  been  paid  coniinuously 

siH'  >•  1869  Operations  have  been  centred  for  many 
years  on  the  Lambton  and  Burwood  collieries,  near 
Newi  astle.  New  South  Wales.     The   company  also 

owns  the  Cadia  copper  and  iron  mines,  near  Lithgow, 
New  South  Wales,  which  are  let  on  lease.  The  re- 

port for  the  half-year  ended  June  30  last  shows  that 
128.996  tons  of  coal  was  sold.  The  demand  has  been 
good,  but  the  scarcity  of  labour  has  prevented  the 
mines  being  woi'ked  to  their  capacity.  The  labour 
situation  is  uncertain.  Wages  go  up,  and  on  occasions 
stoppages  have  occurred  that  cannot  be  dignified  by 
the  name  of  strikes.  At  the  Cadia  copper  mine,  the 
new  blast-furnace  has  been  working  intermittently. 
The  iron  ores  remain  undeveloped.  The  receipts 
from  the  sale  of  coal  amounted  to  /62,573,  and  the 
net  profit  was  /7636,  out  of  which  /5000  has  been 

paid  as  dividend,  being  2%  for  the  half-year. 
Asgard. — This  company  owns  the  Mount  Roudny 

gold  mine  at  Zvestov,  Bohemia.  The  property  was 
originally  introduced  in  England  in  1903,  when  it  was 
floated  by  the  Mount  Roudny  Gold  Mines  Co.,  but  in 
1909  the  debenture  holders  foreclosed  and  their  trustee 

sold  it.  The  capital  of  the  present  company  is 
jTZO.OOO,  and  dividends  have  been  paid  continuously. 
The  report  for  the  year  ended  June  30  last  shows  that 
32,125  tons  of  ore  was  treated  for  a  yield  of  6997  oz. 
by  amalgamation,  242  oz.  by  cyanide,  and  1882  oz.  by 
concentration,  making  a  total  of  9121  oz.  gold,  which, 
together  with  a  small  amount  of  silver,  sold  for 

;^39,440.  Dividends  absorbing  /7500  have  been  dis- 
tributed. J.  Hoffmann,  the  manager,  reports  that 

5500  ft.  of  development  work  has  been  done  during 
the  year,  and  that  the  reserve  stands  at  126,620  tons, 
averaging  slightly  over  8  dwt.  per  ton.  The  content 
and  width  of  the  veins  vary  considerably,  and  much 

unprofitable  ground  is  encountered.  The  develop- 
ments in  the  deepest  level,  at  970  ft.,  are  decidedly 

encouraging. 

Aramayo  Francke  Mines.  —  This  company  was 
formed  in  1906  to  acquire  the  tin,  wolfram,  and  bis- 

muth mines  in  Bolivia  belonging  to  Aramayo  Francke 
&  Co.  In  1908  additional  mines  were  purchased  at 
Chorolque.  The  district  in  which  the  properties  are 
situated  is  in  the  south  of  Bolivia,  between  Potosi  and 

Tupiza.  Particulars  relating  to  them  were  given  in  an 
illustrated  article  published  in  our  issue  of  March 

1911,  in  which  the  new  tin-dressing  plant  was  describ- 
ed. The  properties  consist  of  the  mountain  of  Cho- 

rolque containing  deposits  of  tin,  bismuth,  and  wolf- 
ram, concentration  plants  at  Santa  Barbara,  Santa 

Elena,  and  Sala-Sala,  mines  at  Cotani,  smelting  works 
at  Quechisla.  mines  at  Tasna  with  smelting  works 
at  Buen-Retiro,  tin  and  silver  mines  at  Chocaya 
with  concentration  plant  at  Asllana,  and  others. 
At  one  of  the  smelters,  copper  is  being  produced, 
and  according  to  monthly  circulars  the  output  is 
about  20  tons  per  month.  The  report  for  the 
year  ended  Mav  31  last  gives  scant  information, 
and  no  figures  for  production  are  published.  It  is 
merely  stated  that  the  sales  have  been  less,  but  the 
prices  higher,  these  variations  balancing  each  other 
and  resulting  in  the  profit  being  much  the  same  as  the 
year  before  The  sales  a  year  ago  were  about  4000 
tons  of  tin  concentrate  and  50  tons  of  wolfram.  Dur- 

ing the  past  year,  the  profit  in  Bolivia  was  /1 53,1 77, 

and  interest  brought  the  net  income  to  /^l 57,498.  Out 
of  this,  f.^5i\  was  paid  as  income  tax,  £.iJ50  as  de- 

benture interest,  ;^10,000  applied  to  redemption  of 
debentures,  and  £2201  as  London  expenses,  leaving  a 
balance  of  £\nfi\5,  to  which  is  added  ;^45.359 
brought  forward  from  the  previous  year,  making 
£\^l.il\.  It  is  proposed  to  place  /66,000  to  reserve, 
and  /^10t,404  has  been  distributed  as  dividend,  being 
at  the  rate  of  17^",.  The  issued  capital  is  j(^596,590, 
and  there  are  /70,000  debentures  extant. 
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STATISTICS 
Stocks  of  Copper  in  England  and  the  Continent 

Reported  by  Henry  R.  Merton  &  Co.     Tons  of  2240  lb. 

Sept.  30 
Tons 

Oct.  31 

Tons 

Nov.  30 

Tons 

In  Fnfland       15.134 
2.715 
1.225 

3.450 
2.700 
1.121 
1.475 
1.100 

13.278 
2.972 1.350 

3.750 2.400 

1.079 
998 

1.550 

11.993 

2.487 
Aflnai  frnm  Chile 2,050 
Afloat  from  Australia   
In  Roftprdam.   

4,950 

2,500 1,785 

992 
In  other  European  Ports.. 

Total  European  visible 
supply     

1,030 

28.919 27.377 27.787 

American  Copper  Producers'  Association's  Figures. 
In  Tons  of  22401b. 

Total.    1911. 
Total.  1912- 

January  .... 
February  ... 
March   
April   
May    

June   
July   
August   
September . 
October  ..-. 
November  . 

Produc- tion. 

639.258 
706.052 

64.053 

58,460 
60.822 
60.416 
63.088 
54,402 

61,640 
58.764 
58.661 
62.085 
59.860 

Deliveries 

Domes- tic 

316.791 
365.920 

29,111 
26,641 34.190 

34.892 
36.209 
30,559 
26,296 
32,897 

29,837 
30,435 
21.721 

Foreign 

337,009 
333,212 

26,956 
32,219 
34.682 

38.346 

30.477 30.396 
35,035 
32,706 
32,627 
30,412 
31.280 

Total 

653,800 
599.132 

56,067 
58.860 
68.872 
73.238 

66,686 
60,955 
61.331 
65.603 

62.464 60.847 
53.001 

Stocks  at 
end  of 
month 

55.000 
54.600 46.550 

33.728 30,130 

23,577 
23,886 

17,064 
13,261 14,499 

21,358 

Production  of  Gold  in  the  Transvaal. 

Year  1912 

lanuary  1913. 
February    
March    
April   
May      
June     
July   
August    
September  .. 
October   
November.... 

Rand 

Oz. 
8.753.563 

760.981 
702.394 
760.324 
755.858 
761.349 

716,267 
625,107 
697.686 
676.411 
687.515 
644.320 

Else- 

where 

Oz. 
370,731 

28.409 
31,728 
30,228 
29,116 
32.957 
30,810 
30.282 
30.410 
29,775 

30,916 
29.166 

Total 

Oz. 
9,124,299 

789.390 
734.122 
790.552 

784.974 794.306 

747.077 
655.389 
728.096 

706.186 

718.431 
673.486 

Value 

£ 
38.757.560 

3.353.116 3.118.352 
3.358.050 

3.334.358 
3,373,998 
3,173.382 

2.783.917 

3,092.754 
2,999,6^6 
3,051,701 
2,860,788 

Cost  and  Profit  on  the  Ran 

Year  1912   
January  1913. 
February   
March    
April   
May    
June   
July     
August   
Sfiitember-.-. 
October   

Tons 

25.486.361 
2.296.948 
2.100.137 
2.321.254 
2.301.099 
2.366.726 
2.177.354 
1.873.980 
2.162.807 
2.035.318 
2.073.909 

Yield 

per  ton 

s. 
29 
27 27 
27 

27 

26 

27 27 
27 

27 27 

Cost Profit 

per  ton per  ton 
s.    d. s.    d. 19    3 

9  11 
18    0 

9    9 18    3 9    9 
17    8 9    8 
17  11 9    7 17    7 9     4 
17    8 9    9 

19    4 8    3 
17     7 9    6 
17  10 

9  10 

17    9 1      9    8 

Total 

profit 
12.678,095 
1,113,579 

1.019,774 1,121,786 
1,101.099 

1.099,397 
1.061.507 
785.263 

1.026.851 
1.002.228 
996.515 

Natives  Emplovrd  in  the  Transvaal  Minks. 

Unnary  31.  1913 
February  28.   — 
March  31   
April  30   
May  31     
June  30   
July  31    
A        .     71      

rM... 
<  "  ■  1      
November  30  ... 

Gold 
mines 
200.090 
207.662 
207.733 

203.424 
197.644 
188.094 
170.242 
158.223 

J52.637 
148.8.S2 
147.569 

Coal mines 

8.789 
8.877 
9.009 
9.053 9.062 
9.060 
9.403 

9.236 9.361 

9.377 

9.286 

Diamond 
mines 

13.912 
13.918 

15.041 
15.626 
15.345 14.654 

13.378 
13.172 
12.321 
12.712 
12.680 

Total 

222.791 
230.457 
231.783 
2W.101 
2JJ.051 .:ll.,S08 
l'tV023 

lso,(,3! 

174. .119 
170.971 
160.535 

Gold  Output OF  India. 

Year   1911 
Year   1912 Nov.  1913 Year  1913 

£2.150.050 
£2.265.094     1 

£192.006 £2.097,384 
Production  of  Gold  in  Rhodesia. 

Month. 
1910 

1911 
1912 

1913 

£ 
227.511 
203.888 
228.385 

228.213 224.888 
214.709 

195.233 
191.423 178.950 

234.928 
240.573 
199.500 

£ 
207.903 
203.055 

231.947 221.296 

211.413 
215.347 
237.516 
243.712 
225.777 
218.862 
214.040 
217.026 

£ 
214,918 

209,744 

215,102 

221,476 

234,407 226.867 

240.514 239.077 
230,573 
230,072 
225,957 218,661 

£ 
220.776 

February    

March     208.744 

257.797 
241.098 

242.452 241.302 

lulv   
249.302 

250,576 

September  ... 
October   
November   

December..  . 

250.430 247,068 

Totals   2.568.201 2.647.894 
2,707.368 2.409.546 

Production  of  Gold  in  West  Africa. 

1911 
1912 

1913 

Month. 

Oz. 

Value 
Oz. 

Value 

Oz. 

Value 

January    
February    •• 

March      

15.903 
15,179 
16.387 

17,237 
24,427 
22.555 

22.510 
25.385 

26,717 26,826 
24,289 

24,369 

£ 

66,107 
63.081 67,673 
70,880 

96.409 

92.174 
91.955 
103.753 
109.039 
109.503 

99.299 
99,569 

26.098 25.009 27,228 

27,790 

28,015 

27.784 

30,974 33,015 
34,491 34,436 

33,183 34,917 

£ 
107,262 
102,270 
111.376 
114.796 
115.676 
114.697 
127.800 

136.407 
142.397 

142.414 137.700 
144.382 

34.857 

32,544 
36.289 

35.295 
34,507 

30.503 

32.345 

30,247 

32.142 33,270 

£ 144.262 

137.038 
150,060 

April      

146,220 

May   

June   

142,617 

125,764 

Tulv    

132.936 

126.090 

September... 
October    
November... 
December  ... 

132.394 
137.153 

261,784 1,069  442 362,940 
1.497.179 331,999  1 1.374.534 

Production  of  Gold  in Western Australia. 

Export 
oz. 

Mint 

oz. Total oz. Total 
value  £ 

Total.  1910    363.496 
160.021 83.589 

1.209.856 
1.573.352 

6.682,042 Total.  1911    1.210.447     1.370.468 

1.199.080  i  1.282.669 
5,823,522 

Total.  1912    5.449,057 

January  to  Oct.,  1913 
November   73,549 

9.582 

1,010.562 108.330 
1.084.111 117.912 4,606,139 500,855 

Other  Australasian  Gold  Production 

1911 

1912 Nov. 1913 

1913 

to  date 

Victoria   

Queensland    New  South  Wales 

New  Zealand    

2,138,000 

1,623.390 
769.353 

1.808.049 

£ 

2.039.400 1.484.160 
702.129 

1.345.115 

£ 154.500 

83.200* 

53.849 
14.776 

1.676.200 

934.630* 

577.789 
1.241.085 

*October  figures  only. 

Nigerian  Tin  Production. 
In  tons  of  concentrate  of  unspecitied  content. 

Year  1912 
tons 

October  1913 

tons 
1913  to  date 

tons 

2.532 

480 

4.108 

Sale  of  Tin  Concentrate  at  Redruth  Tickktings. 

Year  1911    
Year  1912    
January  to  October,  1913 
November  10   
November  24   

Tons 
61511 

6492 
5228} 

230 

248i 

Value Average 

(702.599 

1 83 1.908 

£6 « 7, 970 

£25.595 

£25.827 

£114     4  5 £l28     5  6 

£l23   17  6 
£l02     7  7 
£l03  18  8 

Exports  of  Tin  and  Ore  from  Straits  and  Bolivia. 

Reported  by  A.  Strauss  &  Co. 

Metal  from  Straits  to  Europe 
and  Amrrica      

1912 
tons 

39.036 

21,149 

Nov.  1913 
tons 

5.590 

2,170 

1913 

tons 

37.328 
Metallic  Content  from  Bolivia 

to  Kurope   •   
22,718 



REVIEW  OF  MINING 

Introductory.  —  Conditions  have  im- 

proved but  little  since  our  last  issue.  Signs 

of  recovery  were  manifest  at  the  end  of  No- 

vember, but  the  political  crises  at  Paris  and 

Berlin  had  an  adverse  effect  on  the  European 

bourses.  Meanwhile  the  Mexican  tangle  ex- 

hibits no  sign  of  being  unravelled,  and  pro- 

perty in  that  distressful  country  is  undergoing 

rapid  depreciation.  The  fear  of  military  in- 

tervention by  the  United  States,  with  all  that 

it  may  involve,  continues  to  intimidate  the 

money  markets  of  New  York  and  London. 

Conditions  on  the  Rand  are  a  depressing 

factor  :  so  are  those  in  Cornwall.  A  slight 

revival  is  shown  by  the  Gold  Coast  and  Ni- 

gerian departments  ;  alluvial  tin  mining  in  the 

Malay  States  offers  a  cheerful  aspect ;  so  does 
Broken  Hill.  A  state  of  nervous  tension  is 

still  discernible,  and  until  it  is  relieved,  by 

better  news  from  Mexico  and  by  better  labour 

conditions  on  the  Rand,  we  do  not  anticipate 

any  decisive  improvement  in  the  mining 
market. 

Transvaal. — The  production  of  gold  in 
November  decreased  44,945  ounces,  equal  to 

;^190,913,  as  compared  with  October.  This 

is  disappointing.  It  is  due  to  labour  shortage. 
At  the  end  of  November  the  total  of  natives 

employed  on  the  gold  mines  was  147,569,  be- 
ing a  decrease  of  1312.  However,  this  is  the 

smallest  decrease  since  last  April,  and  affords 

some  promise  of  a  check  to  further  loss,  with 

improvement  in  the  supply  as  the  seasonal 

migration  begins  to  be  felt. 

Uneasiness  concerning  the  Brakpan  con- 
tinues, although  official  statements  are  of  a 

more  encouraging  character.  During  recent 

months  the  development  has  given  better  re- 

sults. Officially  it  is  stated  that  the  reduction 

in  the  grade  of  the  ore  milled  is  due  to  an 

effort  to  expedite  development. 

Among  pleasant  items  from  the  Rand  is  the 

good  showing  being  made  by  the  Meyer  & 

Charlton,  which  is  doing  better  this  year  than 

at  any  time  previously.  The  yield  has  risen 

from  42s.  6d.  per  ton  last  year  to  47s.  Id  this 

year.  This  company  has  paid  ̂ 1,215,309  in 

dividends.  Last  year's  disiribution  was  at 
the  rate  of  60  per  cent. 

The  Van  Ryn  has  an  excellent  report,  hav- 

ing done  as  well  as  in  1912,  despite  the  trouble 

and  expense  due  to  the  strike.  The  figures 

of  yield,  cost,  profit,  and  reserve  exhibit  in- 
significant variation  as  compared  with  last 

year,  which  was  the  21st  of  active  production. 

Dividends  of  45  and  47i%,  respectively,  have 

been  paid  for  the  last  two  years.  Mr.  Leopold 

Albu  estimated  the  life  of  the  mine  at  '  any- 

thing between  15  and  20  years."  That  was 
in  December  1911. 

The  Cinderella  Consolidated  has  suspended 

operations,  the  reason  given  being  the  inability 

to  raise  the  further  capital  required.  The  mine 

is  one  of  the  deepest  on  the  Rand.  We  refer 

to  the  incident  on  another  page. 

On  November  14  the  Randfontein  manage- 
ment announced  its  decision  to  run  the  mill 

for  six  days  per  week  instead  of  the  full  seven. 

This  is  explained  to  be  a  temporary  measure, 

not  to  reduce  the  output  but  to  increase  effi- 
ciency. 

The  New  Modderfontein  is  another  mine 

handicapped  by  labour  shortage,  for  the  usual 

complement  of  4013  natives  was  reduced  to 

1967  at  the  end  of  September.  Hence  the 

quarterly  report  is  disappointing.  The  output 

has  decreased,  and,  what  is  even  more  im- 

portant, the  development  work  has  been 

heavily  curtailed.  Ore  of  higher  grade  is  be- 

ing treated  to  compensate  for  the  lessened 
tonnage. 

On  November  23  a  disturbance  among  the 

393 
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natives  at  the  Premier  diamond  mine  was  due 

to  two  tribes  coming  into  collision.  The  in- 

cipient riot  was  promptly  suppressed  by  a 

small  detachment  of  police,  and  since  then  all 

has  been  quiet. 

Rhodesia. — The  gold  produced  in  Octo- 

ber was  worth  ;^247,068,  this  being  a  small 

decrease  as  compared  with  the  month  preced- 

ing, but  ;^1 7,000  better  than  the  correspond- 

ing month  of  last  year.  The  Lonely  Reef, 

Globe  &  Phoenix,  and  Willoughby,  show  slight 

increases,  while  the  Selukwe  Columbia,  Jumbo, 

and  Giant  show  nearly  equivalent  decreases 

in  production. 

Mr.  Julius  Weil  is  at  Gatooma,  to  be  present 

at  the  start  of  the  Cam  &  Motor  mill.  De- 

velopment underground  was  stopped  at  the 

end  of  1912,  pending  the  completion  of  the 

reduction  plant.  The  Motor  mine  is  credited 

with  a  reserve  of  913,600  tons,  averaging 

44s.  6d.  per  ton.  A  careful  re-sampling  is 
said  to  have  checked  this  estimate.  On  the 

No.  3  level  the  ore  averages  47s.  9d.,  while 

on  the  No.  6  it  averages  39s.  The  official 

estimate  of  cost  is  23s.  per  ton,  but  this  is  not 

the  total  cost,  which  is  likely  to  be  fully  30s. 

per  ton.  The  treatment  of  the  ore  has  been 

a  difficult  problem  and  the  first  results  ob- 
tained in  the  new  mill  are  awaited  with  keen 

interest. 

Meanwhile  at  the  neighbouring  mine,  the 

Eileen  Alannah,  the  completion  of  the  mill 

has  been  delayed  by  a  change  of  metallurgical 

advisors,  and  the  cost  of  the  plant  is  now 

found  to  be  ̂ 25,000  in  excess  of  the  original 

estimate.  This  is  annoying,  but  not  remark- 

able. Owing  to  the  state  of  the  money  mar- 

ket, it  has  been  decided  to  extract  the  money 

required  out  of  the  mine  by  aid  of  the  old 

mill,  which  was  run  as  an  experimental  plant 
in  1911. 

Improved  assays  are  reported  from  the 

No.  10  level  of  the  Lonely  Reef,  and  a  winze 

from  the  No.  9  level  is  also  said  to  be  going 

down  in  good  ore. 

At  the  Eldorado  the  ore  reserve  has  been 

reduced  during  the  quarter  from  74,821  tons 

of  16"4  dwt.  ore  to  46,457  tons  of  14"  1  dwt. 
ore.  The  precision  of  these  estimates  is 

ridiculous.  The  Parallel  lode  continues  un- 

productive on  the  11th  level.  It  has  been 

found  necessary  to  reduce  the  output  further, 

from  8000  to  4000  tons  per  month,  at  the  close 

of  the  current  year. 

West  Africa.  —  The  output  of  gold  in 

October  showed  a  slight  increase,  due  to  the 

extra  day,  as  compared  with  September.  No 

individual  change  of  production  is  noteworthy. 

The  Ashanti  Goldfields  did  not  do  so  well 

in  the  year  ending  on  June  30,  owing  to  labour 

shortage,  an  accident,  and  scarcity  of  fuel. 
We  note  that  the  ore  reserve  (365,300  tons) 

is  stated  in  terms  of  '  extractable  value,'  and 

'profit  value'  (;^573,600),  being  an  evident 
effort  to  use  intelligible  terms.  The  working 

cost  in  West  Africa  averaged  25s.  ir51d.  per 

ton,  and  other  charges  brought  the  total  cost 

to  over  39s.  per  ton,  showing  how  illusory  the 

'  working  cost '  can  be,  unless  a  full  explana- 

tion, as  in  this  case,  is  given.  The  substitu- 

tion of  gas-engines  for  steam-power  is  being 

completed.  The  consulting  engineer  antici- 

pates further  obstacles,  such  as  labour  short- 
age, and  takes  a  conservative  view  of  the  profit 

to  be  earned  during  the  current  year,  but  he 

regards  the  general  position  as  much  im- 

proved. The  Cinnamon  Bippo,  which  was  closed 

down  in  August  1912,  on  account  of  the  poor 

prospects  on  the  3rd  and  4th  levels,  has  been 

re-opened,  in  consequence  of  an  arrangement 

whereby  the  ore  in  reserve  will  be  crushed  at 

the  Abosso  mill.  An  aerial  tramway,  2i  miles 

long,  has  been  constructed  from  the  mine  to 

this  mill,  and  crushing  began  on  November  1. 

It  is  estimated  that  a  supply  of  345,000  tons 

of  ore  assaying  Si  dwt.  is  available.  This  is 
to  be  mined  and  treated  at  the  rate  of  6000 

tons  per  month  at  a  cost  of  28s.  per  ton,  leav- 

ing a  profit  of  8s.  per  ton.     As  to  whether 
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this    '  profit '    is  a  net  ultimate   profit,   or  a 

'  working  '  profit,  is  not  clear. 

Mr.  J.  F.  Balfour's  report  on  the  Ropp  is 
reasonably  cautious.  He  is  quite  right  in 

urging  the  postponement  of  work  on  the  upper 

reaches  of  the  streams  until  the  lower  parts 

have  been  tested,  for  any  other  procedure 

would  mean  double  handhng  of  the  tailing. 

The  circular  issued  by  the  company  is  cheer- 

ful. An  output  of  357  tons  of  tin  concen- 

trate, already  recovered,  is  estimated  to  yield 

a,  profit  of  ;^26,000,  permitting  the  payment 

of  a  50%  dividend.  It  is  expected  that  the 

maintenance  of  the  present  moderate  output 

of  20  tons  of  concentrate  per  month  will  en- 

sure the  continuance  of  this  rate  of  distri- 

bution. An  engineer  with  special  knowledge 

of  hydraulicking  and  dredging  is  to  be  sent  to 

the  property,  with  a  view  to  selecting  a  more 

comprehensive  scheme  of  operations.  It  is 

proposed  to  delay  the  shipment  of  machinery 

until  the  railway  is  open  to  Bukeru. 

The  postponement  of  the  Rayfield  dividend 

must  have  been  disappointing,  but  the  chair- 

man, Mr.  Oliver  Wethered,  gave  an  ample 

and  satisfactory  explanation  of  the  causes 

preventing  a  distribution  of  profit  at  this  time. 

Between  '  calabashing  '  and  systematic  allu- 
vial mining  in  Nigeria  there  comes  an  interval 

when  the  one  has  been  discontinued  and  the 

other  has  not  begun.  After  extracting  506 

tons  of  a  73%  tin  concentrate  by  '  calabash- 

ing,' that  is,  by  simple  panning  on  the  part  of 
natives,  the  modern  plant  was  expected  to  be 

available,  but  delays  due  to  a  congestion  of 

an  unfinished  railway  system  prevented  a 

start  until  October  6,  too  late  to  provide  funds 

for  a  dividend.  At  present  the  output  is  about 

45  tons  of  concentrate  per  month,  from  the 

Rayfield  ;  but  a  second  plant,  on  the  Shen 

property,  has  arrived  and  will  be  erected 

forthwith.  Two  centrifugal  pumps  are  at 

work  on  the  Top,  and  a  fourth  plant  is  ex 

pected  to  arrive  in  time  for  use  before  the 

wet  season,  at  the  end  of  May.     Mr.  J.  W. 

lies  has  estimated  that  something  over  6000 
tons  of  cassiterite  are  available  on  the  various 

Rayfield  leases  ;  this  estimate  being  based 

on  careful  pitting  and  sampling. 

The  statement  made  by  Mr.  Frank  N.  Best, 

the  chairman  of  the  Naraguta,  must  have 

gratified  the  shareholders.  Allowing  for  a 

little  reasonable  optimism,  the  speech  was  an 

admirable  account  of  the  work  accomplished. 

Costs  of  development  and  equipment  have 

been  met  out  of  revenue,  diminishing  divi- 

dends but  placing  the  business  on  a  substan- 

tial basis,  and  ensuring  the  eventual  cheapen- 

ing of  production.  As  much  as  ;^53,000  worth 

of  tin  concentrate  is  ready  for  shipment,  which 

will  not  be  delayed  now  that  a  system  of 

transport  has  been  organized  from  the  mine 

to  railhead.  Three  properties  already  are 

productive.  A  profit  of  ;^750,000  is  estimated 

to  be  assured,  with  a  life  of  20  years.  The 

output  for  the  present  year  is  to  be  900  tons 

as  against  519  last  year.  The  Meat'  (ditch 
or  water-course)  and  pipe-line  are  to  be  com- 

pleted by  June  next,  that  is,  in  time  for  use 

in  the  wet  season.  The  extension  of  the 

Government  railway  to  Bukeru  will  pass 

through  the  Naraguta  property,  decreasing 

the  cost  of  transport  from  £22^  to  ̂ 18  per 

ton.  But  this  reduction  should  not  be  the 

last,  for  the  Government  has  assented  to  the 

building  of  a  railway  from  the  coast,  at  Bonny, 

through  the  Udi  coalfield,  across  the  Benue 

river,  and  linking  with  the  line  now  under 

construction  from  Rahamma  to  Bukeru.  This 

will  shorten  the  distance  from  the  Bauchi  tin- 

field  to  the  coast  by  fully  160  miles.  Mr. 

Best  sounded  a  warning  note  against  the  grow- 

ing practice  of  managers  bidding  against  each 

other  for  native  labour,  the  certain  effect  of 

which  will  be  to  spoil  that  important  market 

for  all  concerned.  A  hearty  vote  of  thanks 

to  Mr.  F.  O'D.  Bourke  and  his  staff  was 

passed,  together  with  a  fitting  acknowledg- 

ment of  their  devotion  to  duty.  Our  own  in- 

formation indicates  that  the  general  conditions 
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on  the  Naraguta  leases  are  better  than  is 

usually  the  case  in  Northern  Nigeria,  the  bed- 

rock and  grade  being  both  favourable  to 

effective  alluvial  mining. 

The  Jos  dredge  has  started,  winning  15  tons 

of  black  tin  from  5450  cubic  yards  of  gravel 

in  200  hours  of  working  time.  This  is  at  the 

rate  of  about  6  lb.  per  yard.  However,  it  is 

only  an  experiment,  so  far.  Significant  re- 
sults should  be  forthcoming  next  month. 

The  Benue  dredge  handled  only  4250  yards, 

yielding  3  tons  3  cwt.  of  black  tin,  or  about 

2  lb.  per  yard.  Trouble  over  motors  and  belt- 

ing have  interrupted  the  digging.  Bothdredges 

are  using  Diesel  engines. 

Australasia. — The   Great   Fingall's  in- 

ternal shaft  is  nearly  completed,  thus  render- 

ing available  the  extraction  of  ore  developed 

on  the  lower  levels.    This  shaft  extends  from 

the  No.  13  to  the  No.  18  level,  that  is,  from 

a  vertical  depth  of  1519  feet  to  one  of  2419 

feet.     At  the  last  meeting,  the  chairman,  Mr. 

C.  Algernon  Moreing,  gave  the  length  of  the 

orebody  at  the  No.  17  level  as  48"^  ft.,  having 

an  average  assay-value  of  43s.  per  ton  over  a 

width  of  52  inches.     On  the  18th  level  the 

drifts  have  been  extended  for  the  full  length 

of  ore,  namely,  about  480  ft.,  exposing  a  width 

and  assay-value  almost  identical  with  the  level 

above.     Two  winzes,  100  ft.  apart,  are  going 

down  below  the  No.  18  level  in  good  ore.    At 

the  end  of  1912  about  50,000  tons  of  40s.  ore 

were  estimated  below  the  No.  14  level.  Since 

then  this  reserve  has  been  considerably  in- 

creased.    The  working  cost  is  22s.  and  the 

total  cost  25s.  per  ton. 

The  Sons  of  Gwalia  is  looking  well  on  the 

19th  level,  where  900  ft.  of  continuous  ore 

has  been  opened  up.  This  is  tlie  greatest 

single  length  of  stoping  ground  in  the  mine  ; 

it  averages  35s.  per  ton  for  9  feet  wide.  A 

winze  at  915  ft.  south  of  the  shaft,  is  being 

sunk  in  high-grade  ore.  It  will  be  remember- 

ed that  the  15th  and  16th  levels  missed  the 

main  orebody,  which  was  found  later  by  the 

aid  of  short  diamond-drill  holes.  The  south 

orebody  has  not  been  traced  below  the  18th 

level,  as  yet.  The  mine  is  1965  ft.  vertical. 

The  working  cost  is  17s.,  the  total  cost  being 

21s.  per  ton. 
The  Broken  Hill  South  Extended,  recently 

reconstructed  in  a  drastic  manner,  has  trans- 

ferred its  property  to  the  Barrier  South,  Ltd., 

of  which  Mr.  T.  J.  Hoover  is  chairman.  De- 

velopment work  will  be  undertaken.  The 

property  adjoins  the  South  Blocks.  The  west 
lode  has  been  tested  down  to  about  400  ft., 

with  deeper  drill-holes,  but  the  main,  or  east, 

lode  has  never  been  traced  in  this  company's 

ground. 
At  the  British  Broken  Hill  the  cross-cut 

on  the  bottom  level,  the  11th,  which  is  1000 

feet  from  the  surface,  has  penetrated  good 

ore.  So  far  43  feet  of  ore  has  been  inter- 

sected, of  which  the  last  13  ft.  averages  11  oz. 

silver,  16%  lead,  and  10%  zinc. 

The  Mount  Elliott  report  confirms  the  cor- 

rectness of  the  comment  appearing  in  our  Sep- 

tember issue.  Development  on  the  5th  level 

has  disclosed  no  more  ore,  and  a  winze  sunk 

100  ft.  deeper,  with  cross-cuts,  has  found  noth- 

ing. The  ore  reserve  is  given  at  44,500  tons 

assaying  from  10  to  12%  copper,  and  it  is  con- 

sidered probable  that  37,000  tons  more  of  the 

same  grade  will  be  extracted,  besides  350,000 

tons  of  3%  sulphide  material.  Since  the  date 

of  the  report  23,483  tons  have  been  extracted. 

This  compares  with  a  reserve  of  85,000  tons 

of  10  to  12%  ore,  and  35,000  tons  of  probable 

ore  of  about  the  same  grade  a  year  ago.  The 

directors  confirm  the  statement  that  negotia- 

tions are  pending  for  another  property  in  the 

district.  This  property  is  the  Old  Cloncurry 

Freehold,  as  stated  in  our  last  issue. 

Misfortune  clings  to  the  Great  Cobar. 

Owing  to  heat  and  drought,  the  new  dam  is 

empty.  In  order  to  conserve  water  for  the 

water-jackets  of  the  blast-furnaces,  it  has 

been  found  necessary  to  close  down  the  Ches- 

ney  mine  and  mill.     On  the  other  hand,  we 
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are  pleased  to  state  that  the  firm  of  Bewick, 

Moreing  &  Co.  has  been  requested  to  act  as 

managers  to  the  company,  with  the  under- 

standing that  Mr.  G.  C.  Klug  will  take  matters 

in  hand.     This  is  a  good  appointment. 

Mr.  R.  S.  Black,  the  manager  of  the  Kal- 

gurli,  made  a  manly  and  convincing  statement 

at  the  annual  meeting.  Two  years'  supply  of 
ore  and  no  prospects  in  depth  summarize  the 

position. 

Good  news  comes  from  the  Golden  Horse- 

Shoe,  at  Kalgoorlie.      The  No.  4  lode  has 

The  increased  gold  production  of  Oroville 

Dredging,  due  to  the  Pato  dredge,  in  Colombia, 

has  enabled  the  company  to  arrange  for  the 

liquidation  of  its  debt  to  the  Gold  Fields 

and  to  resume  the  payment  of  dividends  forth- 

with, beginning  with  10%  in  the  current 

month.  The  liabilities  to  the  banks  in  Cali- 

fornia have  been  entirely  liquidated.  Up  to 

November  25  the  Pato  dredge  has  yielded 

369,212  cubic  yards,  from  which  $266,267 

has  been  extracted.  This  is  an  average  of 

over  72  cents  per  yard.     The  local  cost  is 

NOME,  AFTER   THE  STORM. 

been  cut  on  the  2780-ft.  level,  and  proves  to 

be  16  ft.  wide,  assaying  14  dwt.  gold  per  ton. 

This  compares  well,  both  in  width  and  con- 

tent, with  the  showing  on  the  level  overhead. 

The  strike  in  New  Zealand  prevented  the 

Talisman  mill  from  working  more  than  8  days 

in  November.  That  part  of  the  world  has 

suffered  severely  from  labour  troubles  in  1913. 

The  former  Waihi  strike  has  only  recently 

been  given  an  official  quietus. 

United  States. — The  big  storm  at  Nome, 

mentioned  in  our  October  issue,  is  reported  to 

have  enriched  the  beach  by  causing  the  sea  to 

encroach  upon  the  coastal  plain  and  concen- 

trate the  gold  therein  along  the  fore-shore. 

We  give  a  photograph  showing  the  havoc. 

given  as  10  cents  and  to  it  must  be  added  the 

^"3000  per  annum  allowed  for  administrative 
and  general  expenses,  but  this  only  amounts 

to  1  c.  more  per  yard,  so  that  the  margin  of 

profit  is  exceedingly  handsome.  The  dredge 
has  advanced  into  the  heart  of  the  tested 

area  ;  so  far  the  yield  has  been  more  than 

twice  the  estimate  (31c.  per  yard),  and  it 

looks  as  if  an  error  had  been  made  in  the  in- 

ferences from  drilling  results.  We  congratu- 

late the  company,  and  await  an  explanation 

from  the  engineers. 

Development  work  at  the  Plymouth  has 

been  discontinued  by  the  California  Explora- 

tion Co.  pending  the  extension  of  the  shaft 

below  1600  feet  at  an  angle  that  will  avoid 
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the  long  cross-cuts  that  would  be  required  if 

the  present  vertical  shaft  were  kept  in  align- 
ment. The  showing  at  2000  ft.  was  excellent, 

exposing  120  ft.  of  $14  ore,  with  the  breast  in 

good  ore  going  south,  while  at  1850  ft.  the  ore 

was  proved  for  334  ft.  long.  A  mill  is  being 

designed,  to  treat  9000  tons  per  month. 

Stratton's  Independence  shows  a  profit  of 
^23,735  for  the  year,  permitting  the  payment 

of  two  dividends  on  the  reduced  capital  of 

that  famous  mine.  It  is  apparent  that  the 

high-grade  ore  in  the  mine  has  been  effectually 

garnered,  and  that  only  low-grade  stuff  re- 

mains, and  not  much  of  that,  except  in  the 

old  dumps,  which  are  being  so  successfully 

treated  by  Mr.  Philip  Argall. 

The  financial  press  has  contained  an  ac- 

count of  Mr.  A.  N.  C.  Treadgold's  statement 

concerning  the  prospects  of  the  North-West 

Corporation.  The  figures  are  impressive. 

They  will  be  understood  by  reference  to  the 

description  of  methods  used  in  working  frozen 

gravel,  appearing  in  our  issues  of  October  and 

November  1912.  It  is  stated  that  7,000,000 

cubic  yards  are  to  be  dredged  annually,  after 

having  been  thawed  by  exposure  in  summer, 

at  a  cost  of  5d.  per  yard  and  a  yield  of  15d. 

per  yard.  Eventually  the  scope  of  the  opera- 
tions is  to  be  enlarged  to  15,000,000  cu.  yd. 

per  annum. 

Canada. — Kirkland  Lake   is  coming  into 

prominence.     A  queer  prospectus  has  contri- 
buted.    We  understand  that  the  area  covered 

by  the  lake  itself  is  controlled  by  Rose  &  Van 

Cutsem,  and  that  it  is  proposed  to  drain  it, 

prior  to  prospecting  the  ground.     The  posi- 
tion of  this  district  is  shown  in  the  map  on 

the  opposite  page.     The  option  on  the  Keeley 

mine,    in   the   South   Lorrain    district,    is    to 

be  exercised  by  the  Associated  Gold   Mines 

of    Western    Australia.     Exploratory    work, 

under  the  direction  of  Mr.  J.  Mackintosh  Bell, 

has  been  remarkably  successful  in  this  case. 

More  recently  the  same  Australian  company, 

through  L.  Ehrlich  &  Co.,  for  whom  Dr.  Bell 

acts,  has  taken  an  option  on  the  North  Thomp- 

son property,  at  Porcupine.  This  adjoins 

both  the  Hollinger  and  the  Crown  Porcupine. 

The  new  discovery  of  rich  gold- bearing 

gravel  at  Chisana,  in  Alaska,  is  said  officially 

to  extend  into  Canadian  territory. 

Mexico. — General  conditions  are  no  better. 

The  so-called  Constitutionalists  have  captured 

Juarez,  Victoria,  Monterey,  Culiacan,  and 

Chihuahua.  The  hero  of  several  of  these  suc- 

cesses is  Pancho  Villa,  a  bricklayer's  assistant 
from  Parral,  and  one  of  the  lowest  type  of  the 

ruffians  now  posing  as  patriots.  It  is  rumoured 

that  he  has  quarrelled  with  his  chief,  Carranza. 

Meanwhile,  Huerta  is  losing  control  rapidly, 

chiefly  owing  to  the  exhaustion  of  his  financial 

resources.  Various  projects  are  credited  to 

President  Wilson,  but  we  see  no  way  out  of 

chaos  except  military  intervention  on  the  part 

of  the  United  States. 

The  Santa  Gertrudis  and  Esperanza  officials 

appear  to  have  contradicted  each  other  as  re- 
gards the  effect  of  the  high  rate  of  exchange. 

The  working  cost  is  lessened  because  the 

wages,  in  pesos,  have  not  changed,  while  the 

precious  metal  produced  by  the  mines  has  ap- 

preciated 25%,  as  measured  in  pesos.  This 

last  is  due,  of  course,  to  the  rise  in  exchange. 

On  the  other  hand,  when  shipping  gold  bul- 

lion (not  silver),  an  export  tax  of  10%  is  now 

levied  by  the  Government.  The  Esperanza's 
output  is  practically  all  gold  ;  the  Santa  Ger- 

trudis yields  silver  predominantly.  We  can- 
not understand  the  Esperanza  statement  that 

the  cost  of  supplies  has  increased  the  expense 

of  operation,  for  the  labour  item  is  about  60% 

of  the  total  cost,  and  must  far  outweigh  any 

increase  in  the  cost  of  supplies  now  purchased. 

However,  we  are  dealing  with  fluid  conditions, 

amid  which  assets  cease  to  be  liquid.  The 

Santa  Gertrudis  now  has  an  adequate  labour 

supply,  which  is  "the  best  that  has  obtained 
for  years."  Evidently  the  revolution  has  not 
hurt  Pachuca,  or  El  Oro,  as  it  has  Chihuahua, 

for  example. 

I 
I 
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The  statements  made  at  the  Santa  Ger- 

trudis  meeting  confirm  the  fact  that  the  esti- 

mates of  ore  between  the  19th  and  18th  levels 

were  incorrectly  optimistic,  for  reasons  tech- 

nically admissible.  Work  on  the  20th  level 

so  far  points  to  a  further  impoverishment. 

We  note  the  favourable  outcome  of  the  aviado 

litigation,  this  having  been  finally  settled  by 

a  Supreme  Court  decision,  giving  the  com- 

pany clear  title.  Although  the  developments 

in  depth  on  the  main  lode  are  decidedly  un- 

favourable, it  is  equally  important  to  note  the 

satisfactory  evidence  of  sundry  other  ore- 

bearing  veins  within  the  company's  property. 
A  later  cablegram  announces  the  exposure  of 

21  ft.  of  $47  ore  on  a  subsidiary  lode  in  a 

cross-cut  on  the  No.  17  level.  Apparently 
the  Santa  Gertrudis  may  develop  valuable 

resources  by  lateral  exploration.  This  may 

go  far  to  compensate  the  non-persistence  of 
ore  in  depth. 

Russia. — The  Lena  Goldfields  has  closed 

another  season,  having  won  ;^1,251,564  in 

gold  from  820,189  cubic  yards  of  gravel. 

The  yield  is  34s.  8d.,  or  7'95  dwt.  per  yard, 
or  ri7  dwt.  less  per  yard  than  last  year.  In 

addition  to  this  output,  the  company  pur- 

chased gold  worth  ;<f82,879  ;  on  the  one  hand 

this  sum  does  not  represent  the  full  value  of 

the  gold,  on  which,  therefore,  a  profit  is  made; 

on  the  other  hand,  it  is  merely  the  ransom  on 

metal  stolen  by  the  workmen.  In  effect,  it  is 

an  addition  to  the  wages. 

Mr.  R.  Gilman  Brown's  estimate  of  ore  as- 
sets in  the  Kyshtim  mines  shows  no  important 

change,  the  slight  decrease  of  '  probable  ' 
tonnage  being  due  to  diversion  of  energy  from 

the  proving  of  orebodies  already  known  to  the 

search  for  new  ones.  A  new  bore-hole  on  the 

Koniukoff  has  proved  the  ore  to  1000  ft.,  and 

another  hole  on  the  Amerikansky  has  proved 

that  orebody  to  740  ft.  The  completion  of 

the  new  reverberatory  furnace  will  increase 

next  year's  output  of  copper,  provisionally 
estimated  at  9000  to  10,000  tons. 

The  Sissert  is  undergoing  satisfactory  de- 
velopment, although  most  of  the  work  is  in 

low-grade  ground.  Assays  range  from  1*63 
to  171%  copper,  except  in  the  western  lens 

of  the  Sysselsky  mine,  where  a  width  of  45  ft. 

of  4%  ore  has  been  proved  on  the  210-ft.  level. 

Drilling  on  the  Gumeshevsky  has  disclosed 

215  ft.  of  r61%  ore  at  a  depth  of  568  ft.    On 

Scale  of  Miles 

Scohia\  ̂    >»,^ 

flflap  showing  position  of  Kirkland  Lake. 

the    Degtiarsky    area    the    drillings    indicate 

11  ft.  and  13  ft.  of  low-grade  ore. 

The  Spassky  is  just  being  opened  up  at  the 

630-ft.  level,  a  cross-cut  having  penetrated 

into  the  lode,  exposing  19  ft.  of  ore  averaging 

12%  copper,  mainly  in  the  form  of  bornite. 

This  compares  well  with  the  corresponding 

point  in  the  level  above.  The  main  orebody 

in  this  mine  is  30  ft.  wide  and  250  ft.  long, 

yielding  an  output  of  20%  copper,  without  the 

second  class  ore,  averaging  8%,  which  is  being 

accumulated  pending  the  completion  of  a  con- 
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centrating  plant.  The  production  is  from  400 

to  450  tons  of  metal  per  month.  At  the  At- 

basar,  which  now  belongs  to  the  Spassky 

company,  the  previous  exploration  by  boring 

is  being  verified  by  systematic  development. 

The  ore  is  a  sandstone  impregnated  with 

bornite,  giving  an  average  yield  of  9%  copper. 

The  workings  are  shallow,  only  down  to  250 

feet,  for  the  deposit  has  a  flat  dip  conforming 

to  the  Permian  strata.  The  erection  of  the 

smelting  and  concentrating  plant  was  begun 

in  August.     Mr.  H.  C.  Bayldon  is  manager. 

India. — In  addition  to  the  North  Ananta- 

pur  and  Jibutil  properties,  in  the  Anantapur 

district,  the  Ramagiri  block  is  being  actively 

developed  by  the  parent  company,  the  Anan- 

tapur Gold  Field,  Limited.     Development  on 

the  200-ft.  level  has  disclosed  the  lode  to  be  a 

foot  wide  and  to  assay  1  oz.  gold  per  ton.  On 

the  300- ft.  level,  the  small  amount  of  work 

done  so  far  has  shown  that  the  lode  is  from 

1  to  3  feet  wide,  averaging  10  to  40  dwt.  per 

ton.   It  is  probable  that  additional  capital  will 

be  subscribed  shortly  for  continuing  the  work, 

and  a  subsidiary  company  formed.     In  the 

Kolar  district,  the  discovery  of  profitable  ore 

on  the  3175-ft.  level  of  the  Balaghat  has  re- 

vived the  hopes  of  shareholders.     The  Cham- 

pion  Reef  pays  50%  dividend  for  the  year 

ended   September   30,  the  same    as   for   the 

previous  twelve  months.      Developments  in 

depth  continue  to  be   satisfactory,   for  at  a 

number  of  points  in  Glen's  and  Carmichael's 
sections  the  lode  averages  nearly  2  feet  wide 

and  assays  from  25  to  45  dwt.     The  slime- 

plant  for  the   Mysore,  having  a  capacity  of 

500    tons    per    day,  has  been    shipped  from 

England. 

Cornwall.  —  The  report  of  Mr.  W.  H. 

Trewartha-James  on  the  Cam  Brea  &  Tin- 

croft  has  not  been  officially  published,  but  we 

understand  that  the  Cam  Brea  section  is  to 

be  closed  and  development  concentrated  on  the 

North  Tincroft.  The  Wheal  Jane  mine,  near 

Truro,  belonging  to  the   Falmouth   Consoli- 

dated, has  been  closed,  after  the  company  had 

gone  into  the  hands  of  a  receiver  three  months 

ago.     This  is  the  mine  that  was  alleged  to 

have  enough  ore  to  supply  a  thousand  stamps. 

Various. — On   November   19  it  was  an- 

nounced officially  that  4000  men  had  returned 

to  work  at  Rio  Tinto  without  further  incident. 

The    Cape     Copper    company    is    issuing 

£^200,000   new    capital,   for   the  purpose   of 

equipping  the   Rakha  Hills  copper  mine,  in 

Chota  Nagpur,   India.     The  option  on  this 

mine  was  exercised  a  few  months  ago.     The 

development  work   has   been   done   by    Mr, 

Charles  Olden,   who   reports  the   reserve  at 

142,000  tons  averaging  just  over  5%  copper, 

and  97,000  tons  averaging  from  2l  to  3%  cop- 

per.    The  company  has  during  the  past  two 

years  spent  large  sums  out  of  profits  in  re- 
modelling the  smelting  works  at  Britonferry, 

South  Wales. 

The  Andrada  Mines  Co.,  of  Paris,  operating 

on  the  Revue  river,  four  miles  from  Mace- 

quece,  in  Portuguese  East  Africa,  has  com- 

pleted its  7i  cu.  ft.  dredge,  built  by  the 

Bucyrus  Company,  and  will  start  digging  as 

soon  as  the  1000  h.p.  power-plant  is  com- 

pleted. W^e  publish  an  article  by  the  engineer 
in  charge,  Mr.  C.  T.  Nicolson. 

Another  of  the  famous  gold  mines,  the  Red- 

jong  Lebong,  in  Sumatra,  is  nearing  its  end. 

Six  years  ago  it  yielded  22  dwt.  per  ton  ;  dur- 

ing the  last  year  the  average  was  Hi  dwt.; 

but  now  it  is  only  9  dwt.,  with  ominous  silence 

as  regards  the  bottom,  which  is  only  600  ft. 

deep.  The  only  promising  mines  in  Sumatra 
now  are  the  Salida,  close  to  Padang,  and  the 

Simau,  in  Benkoelen.  The  former  is  an  an- 

cient mine,  and  was  worked  by  the  Dutch 

East  India  Co.  The  Simau  is  crushing  7000 

to  8000  tons  of  12  dwt.  gold  ore  monthly. 

Heavy  rains  and  landslips  have  hampered 

the  Tronoh,  so  that  the  November  output 

shows  a  decrease.  The  cost  of  operations  has 

increased  continuously  since  March,  so  that 

the  margin  of  profit  is  dwindling. 
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EDITORIAL 

WE  publish  another  letter  on  Rio  Tinto  liver,    it  is  a  fact  that  the  Stock  Exchange 

affairs    from    our    correspondent    at  does  afford  facilities  for  gambling  "  by  pro- 
Huelva.       Evidently    he    is    well-informed,  viding  a  well-organized  system  by  which  the 
However,  we  are  inclined  to  differ  from  him  speculator  knows  he  will  get  one  of  its  mem- 
on  one  point :  he  does  not  distinguish  between  bers  to  pay  or  deliver  for  him  when  the  sett- 

the  administration  and  the  staff.  ling  days  come."     This  is   what  '  continua- 
-  tion  '  day  means.     Thus  the  last  word  is  evi- 

ON-TECHNICAL    papers  easily  fall  dently  best ;  *  Omega  '  concedes  to  '  Alpha.' 
into  errors  when  reporting  mining  af-    

fairs.  Thus  Mr.  F.  F.  Fuller,  the  secretary  QEARCH  for  oil  has  become  an  industry 
of  the  Avino  Mines,  had  to  correct  the  Pall  ̂   involving  the  application  of  geology  and 

Mall  Gazette,  which  gave  the  Avino's  liquid  engineering  to  such  an  extent  as  fully  to  war- 
assets  as  iril5,190,  when  they  were  only  rant  the  formation  of  an  Institution  of  Petro- 

^13,190,  and  credited  the  mine  with  the  ex-  leum  Technologists.  This  has  been  done  by 
traction  of  a  large  quantity  of  tin  ore,  when  Sir  Boverton  Redwood  and  others  conspicu- 
the  product  from  the  property  is  copper.  ous  in  the  oil  industry.     But  we  cannot  con- 

gratulate  the  sponsors  of  the  movement  on  the 

NEWSPAPER  in  New  York  has  been  manner  of  their  start.     Lord   Cowdray   was 
quoting    sundry   sentences  out  of  our  urged  to  be  the  first  president,  but  he,  most 

Toronto  correspondent's  letter  in  October  as  sensibly,  demurred  to  the  honour  as  he  is  not 
if  they  came  from  a  report  made  by  the  pre-  a  technologist.     Whereupon,  with  curious  lack 
sent  writer  on  a  specific  mine  at  Cobalt.     Of  of  logic,  he  becomes  Vice-President.     Among 
course,  the  editor  of  this  Magazine  neither  in-  the  founders  are  many  similarly  unqualified  on 
spects  nor  reports  on  mines,  nor  takes  any  the  technological  side,  so  that  we  may  presume 
part  whatever  in  the  business  of  mining.    The  that  the  new  organization  is  to  represent  those 

use   of    his    name    is    evidently    made    with  generally  who  are  interested  in  oil  exploitation, 
fraudulent  intent.  Such  an  institution  may  become  influential  in 

business,   but  it  will  have  no  recognition  in 

A 

I N   The   Times  it  was  stated  recently  that      technology. 
"  the  Stock  Exchange  affords  facilities  for 

gambling."     Whereupon   '  Alpha  '  writes  to  f  N  A  PAPER  on  electric  blasting  by  Mr. 
take  exception,  submitting  his   opinion  that  1    William  Cullen,  read  before  the  Chemical, 

"  you  cannot  gamble  on  the  Stock  Exchange  "  Metallurgical,  and  Mining  Society  of  South 
because    the    speculator    must    pay    on    the  Africa,  at  Johannesburg,  it  was  stated :     "  In 
settling  day  for  every  share  he  buys,  or  get  view  of  the  fact  that  in  practically  all  of  its 
someone  to  pay  for  him,  and  must  deliver  on  branches  Rand  mining  is  probably  the  most 
the  settling  day  every  share  he  sells,  or  get  up-to-date  in  the  world,  it  appears  somewhat 

someone  to  deliver  for  him.     To  this '  Omega^'  extraordinary  that  until  quite  recently  no  or- 
replies  that  apart  from  the   "  little    flutter  "  ganized  attempt   has  been  made  to  test  the 
possible  between  the  settling  days,  in  which  possibilities  of  electric  blasting."     This  is  not 
case  the  speculator  need  neither  pay  nor  de-  said  with  undue  arrogance,  but  it  expresses  a 401 
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fallacy  that  has  been  a  constant  check  to  tech- 
nical progress  on  the  Rand.  The  idea  that 

the  mining  and  metallurgical  practice  of  the 

Witwatersrand  was  ahead  of  that  of  the  rest 

of  creation,  and  the  calm  assumption  that 

everything  worth  while  had  been  tried  locally, 

accounts  for  many  egregious  blunders  and 

belated  applications.  Whenever  a  man  or  a 

community  is  too  smart  to  learn,  he  or  it  is 

in  a  bad  way.  Blasting  by  electricity  is  old 

in  any  but  a  geologic  sense. 

READING  a  report  from  Berrida,  in 

Nigeria,  we  found  an  unexpected  refer- 
ence to  technical  writing.  The  humour  of  it 

was  appreciated  by  the  reformer  mentioned. 

In  that  report  Mr.  J.  J.  Hunter  makes  a  play- 

ful apology  for  the  use  of  untechnical  lan- 

guage in  referring  to  "some  rich  patches"  of  tin 

gravel  that  "will  sweeten  up  the  yield."  This 
is  expressive  and  in  no  way  objectionable,  if 

only  the  up  is  deleted.  A  thing  is  not  sweeten- 

ed either  up  or  down,  except  as  any  intensify- 

ing of  a  quality  is  viewed  crescendo.  Homely, 

but  expressive,  phrases  are  not  out  of  place 

in  a  mining  report ;  indeed,  the  use  of  more  of 

them,  correctly,  would  undoubtedly  facilitate 

the  transfer  of  ideas  from  a  manager  to  his 

directors  or  shareholders.  It  is  to  technical 

terms  employed  with  bucolic  carelessness  or 

to  the  pretentious  phraseology  of  a  half- 

baked  technologist  that  we  object.  If  Mr. 

Hunter  is  still  in  a  receptive  mood  we  shall 

make  a  plea  for  the  abolition  of  the  unneces- 

sary plural,  as  in  abbreviations  (like  'lbs.'  and 

'ins,';  why  not  'fts.'?)  and  in  such  words  as 

'  tailings  '  and  '  concentrates.'  The  product 
from  his  mine  may  be  a  concentrate  contain- 

ing 70%  tin,  and  the  various  mines  may  pro- 
duce concentrates  (jf  varying  composition  and 

richness.  It  is  not  the  individual  particle  but 

the  aggregate  of  heavy  particles  that  consti- 

tutes a  *  concentrate.'  Similarly  a  mine  may 

yield  one  'ore'  or  several  'ores,'  but  it  is  in- 

advi-;ible  to  speak  of  '  ores'  if  only  one  kind 

of  ore  is  produced.  A  'sampling-book'  should 

not  be  written  either  a  "  sampling  book"  or  a 

"  samplingbook  ";  nor  should  it  "overestimate 

the  values."  It  might  over-estimate  the  tin 

contents  of  the  gravel.  The  'value'  of  an  ore 
is  its  worth  in  money.  When  figures  are 

"accurate,"  that  suffices  ;  when  they  are  de- 

scribed as  "very  accurate,"  they  are  either  un- 

usually accurate  or  almost  accurate.  'Reefs' 
is  an  Australian  vulgarism,  adopted  in  South 

Africa.  In  Nigeria  it  will  be  well  to  discard 

such  bastard  products,  and  utilize  the  legiti- 
mate terms  that  are  legal  tender  wherever 

English  is  spoken:  'Veins'  or  'lodes'  are  ver- 
bal coins  of  irreproachable  mintage.  Such  de- 

tails are  worthy  of  note  even  in  the  West 

African  jungle.  It  only  remains  for  us  to  ex- 

press the  hope  that  Mr.  Hunter  will  be  able 

to  report  delightful  results  in  unimpeachable 

language;  in  any  case,  we  wish  him  the  success 

that  is  more  eloquent  than  words. 

AT  THE  MEETING  of  the  Amalga- 
mated Properties  of  Rhodesia,  an  ap- 

peal was  made  by  the  chairman,  Mr.  G.  R. 

Bonnard,  for  fair  criticism  in  the  press.  He 

attacked  the  practice  of  printing  anonymous 

letters,  and  asked  the  editors  of  the  financial 

columns  to  insist  upon  the  publication  of  any 

correspondent's  name  and  address,  so  that  the 
claim  to  speak  as  a  shareholder  or  as  a  reput- 

able critic  may  be  substantiated.  Mr.  Bon- 
nard also  asked  editors  to  require  proof  that 

the  complainant  had  appealed  vainly  to  the 

officials  of  the  company  for  the  informa- 

tion desired.  All  of  which  is  quite  reasonable. 

We  dislike  any  sort  of  anonymous  criticism, 

not  only  because  of  the  obvious  opportunity 

for  malicious  attack,  but  because  most  criti- 
cism in  business  matters  depends  upon  the 

man  behind  the  gun.  For  example,  we  did 

not  care  for  Mr.  J.  1).  Helm's  criticism  of 
the  Esi)eranza  management  until  he  forward- 

ed a  signed  letter  for  publication.  Then  we 

gave  the  company's  consulting   engineer  an 
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opportunity  to  reply.  Such  controversy  clears 

the  air.  We  object  unreservedly  to  unsigned 

letters  reflecting  upon  the  honour  of  individu- 

als, and  we  have  no  sympathy  whatever  with 

editorial  criticism  that  attacks  by  innuendo. 

It  is  good  journalism  to  give  names,  because 

names  are  interesting  and  because  it  gives 

the  persons  so  designated  a  chance  to  reply, 

which  is  also  interesting  and  useful.  Of 

course,  occasions  do  arise  when  a  correspon- 

dent, known  to  the  editor  as  trustworthy  and 

well  informed,  makes  a  criticism  that  he  must 

leave  unsigned,  for  fear  of  unfair  reprisals. 

But  if  his  name  is  withheld,  the  responsibility 

shifts  to  the  editor  himself,  who  then  stands 

behind  his  informant  and  becomes  sponsor 

for  his  correspondent's  statement.  The  at- 
mosphere surrounding  press  criticism  would 

be  further  sweetened  by  the  recognition  of  a 

fundamental  fact,  namely,  that  editors  should 

be  detached  onlookers,  neither  participating 

in  share  speculation  not  casting  a  jealous  eye 

on  the  advertising  pages.  When  that  is  re- 

cognized, it  will  remain  to  taboo  the  holding 

of  shares  by  nominees,  so  that  improper 

transactions  may  not  be  made  in  the  dark. 

TIN-DRESSING  in  Cornwall  was  again 
before  the  Institution  at  the  November 

meeting.  Clearly  the  foreign  devils  have 

broken  into  the  Forbidden  City,  and  caused  a 

commotion.  Cross-currents  of  prejudice  were 

plainly  apparent  in  the  discussion  of  the  paper 

which  was  one  prepared  by  Mr.  Horace  G. 

Nichols  on  the  experimental  work  accomplish- 

ed in  the  Geevor  mill.  Leaving  the  discus- 

sion for  a  moment,  we  turn  to  the  final  episode, 

when  Mr.  Oliver  Wethered  made  a  speech  at- 

tacking Mr.  Nichols  for  submitting  the  paper 

to  the  Institution  without  his  permission  as 

the  chairman  of  the  company  in  whose  inter- 

est the  metallurgical  test  was  made.  Apart 

from  the  merits  or  demerits  of  the  case,  we 

venture  to  express  our  astonishment  that  an 

accomplished  man  of  the  world  should  have 

permitted  himself  to  be  guilty  of  such  a  sole- 

cism as  to  impugn  the  professional  conduct  of 

a  member  of  the  Institution  at  a  meeting  to 

which  he  himself  was  admitted  as  a  guest. 

Mr.  Nichols  is  an  Associate  of  the  Royal 

School  of  Mines  and  an  engineer  without  re- 

proach. That  should  suffice.  For  the  rest 

we  have  inquired  into  the  causes  leading  to 

the  unpleasant  episode.  The  facts  are  these. 

The  paper  was  written  at  the  suggestion  of 

Mr.  R.  Oilman  Brown,  who  was  then  serving 

as  consulting  engineer  and  director  to  the 

Geevor  Tin  Mines,  Ltd.  The  permission  of 

this  technical  director  was  sufficient  warrant 

for  Mr.  Nichols..  A  further  reason  for  publica- 
tion arises  from  the  fact  that  after  the  mill  had 

been  remodelled,  a  number  of  changes  were 

made  without  the  consent  of  either  Mr.  Gil- 

man  Brown  or  Mr.  Nichols,  and  the  changes 

were  such  as  both  of  them  deemed  hurtful  to 

the  efficiency  of  the  plant.  Mr.  Oilman 

Brown  resigned,  and  Mr.  Nichols  prepared  a 

paper  with  a  view  to  preserving  the  technical 

facts  and  justifying  the  technical  procedure. 

This  was  the  sort  of  thing  that  should  be  done 

to  protect  an  engineer's  reputation  and  to 
render  the  results  available  to  others.  If  Mr. 

Wethered  questions  the  effectiveness  of  the 

mill  as  described  in  Mr.  Nichols'  paper,  let 
him  give  authority  for  the  publication  of  a 

similar  series  of  tests  at  the  mill  after  it  has 

been  changed  by  his  orders.  His  own  state- 

ment on  the  subject  is  deserving  of  polite  con- 

sideration, but  it  is  without  technological 

weight.  In  his  speech  he  shadowed  something 

of  the  kind.     It  remains  for  him  to  make  good. 

AS  for  the  paper  itself,  it  was  an  excell- 
ent technical  description  of  a  mill-trial 

illustrating  careful  grading,  followed  by  the 

use  of  modern  classifiers  and  pulp-thickeners, 

but  it  suff'ered  from  two  omissions.  Mr. 
Nichols  made  no  reference  to  the  fact  that  the 

design  of  the  plant,  for  reasons  good  or  bad, 

had  been  radically  changed  since  the  date  of 
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the  operations  he   recorded.     Moreover,   he 

brings  the  product  to  the  stage  of  a  32%  con- 
centrate, and  does  not  state  what  further  loss 

may  be  involved  in  the  final  dressing  before 

it  is  sold  to  the  smelter.     It  was  a  great  pity 

that  this  information  was  not  given  explicitly, 

when  it  became  evident  that  the  discussion 

was  at  sea  for  the  want  of  it.     We  think  that 

the  chairman  might  have  insisted  on  the  point 

being  cleared  early  in  the  proceedings.     The 
ancient  miner  of  the  Cassiterides  was  defended 

against    the   attack    of    the   '  uitlanders  '    by 
MeFsrs.  J.  H.  Collins  and  W.  H.  Trewartha- 

James,     Mr.  O.  J.  Steinhart  raised  a  laugh  by 

insisting  that  the  Cornishman  does  classify 

without  intending  to  do  so.     There  was  some 

talk  about  '  crop  '  tin,    meaning   the  coarse 
easily  separable  cassiterite,  but  it  was  uncon- 

vincing, in  view  of  the  fact  that  the  Cornish 

treatment  is  essentially  a  reduction  of  the  ore 

to  slime,  for  the  sufficient  reason  that  the  tin 

mineral  is  so  fine  that  it  cannot  be  concen- 

trated otherwise.     Mr.  J.  J.  Beringer  made 

more  than  one  humorous  observation,  as  when 

he  referred  to  particles  so  minute  that  they 

went    through    a    200-mesh    screen    "  three 
abreast,"  and  when  he  ridiculed  the  meticulous 

precision  of  66'66,  which  he  presumed  meant 

two-thirds.     "  If  there  were  a  few  more  sixes, 

I  would  be  sure  of  it."     We  expect  to  hear 
and  say  more  on  the  subject  in  our  next  issue, 

when  the  discussion  will  have  been  concluded. 

In  the  meantime  we  refer  our  readers  to  an 

abstract  of  Mr.  Nichols'  paper  in   our  Precis 
of  Technology,  which  judiciously  introduces 

useful  explanations. 

new  district  of  Ontario.     The  three  directors 

are  Mr.  H.  G.  Latilla,  formerly  a  henchman 

of  Sir  Abe  Bailey,  Mr.  C.  A.  Foster,  a  suc- 
cessful mine  operator  at  Cobalt,  and  Major 

R.  P.  Cobbold,  a  big-game  hunter  and  an  ex- 

plorer   not  unknown    to    fame.     We    under- 
stand that  the  issue  was  subscribed  five  times 

over  before  the  prospectus  went  into  print, 

and  that  the  publication  of  the  prospectus  was 

mainly  in  deference  to  Stock  Exchange  re- 

quirements.      Although    no    information    is 

given,  we  understand  that  an  option  on  the 

Tough  Oakes  mine  is  part  of  the  business  in 

hand.     That  mine  has  a  rich  vein  that  has 

yielded  sundry  carloads  of  ore  running  20  to 

25    ounces  of   gold  per  ton.     Several  other 

veins  have  been  discovered.     The  most  pro- 
ductive has  been  traced  for  400  to  500  feet  on 

the  surface,  and  to  a  depth  of  over  200  feet  in 

a  shaft.     On  the  first  level  the  ore  extends  100 

feet  on  each    side  of  the   shaft,  and   at   the 

second  level  it  has  been  traced  so  far  for  120 

feet.     The  specimen  ore  is  from  2  to  15  inches 

wide,  and  is  flanked  by  6  or  7  feet  of  low- 

grade    stuff.     Other  prospects,    less   mature, 

are  the  Burnside,  Wright  Robbins,  and  Teck 

Hughes.     We  advise  caution.     The  best  ore 

is  of  a  specimen  character,  such  as  is  prone 

to  intoxicate  the  imagination  of  those  without 

experience. 

KIRKLAND  LAKE  is  to  the  front 

owing  to  the  circulation  of  a  prospectus 

that,  at  first  sight,  looks  like  a  financial  gas- 

conade. Three  gentlemen  ofTered  50,000 

shares  out  of  200,000  in  the  Kirkland  Lake 

Proprietary,  on  the  strength  of  arran^^'mnents 

"now  in  course  of  negotiation"  invcjjving 
sundry  unspecified  business  to  be  done  in  this 

AN  unusual  incident  has  occurred  in  con- 
nection with  the  appeal  by  the  Elmores 

to  the  Judicial  Committee  of  the  Privy  Coun- 
cil from  the  decision  of  the  New  South  Wales 

court  in  their  action  against  the  Sulphide 

Corporation  at  Broken  Hill  for  the  alleged 

infringement  of  their  flotation  patents  involved 

in  the  use  of  the  Minerals  Separation  process. 

The  appeal  was  heard  before  three  judges 

seven  weeks  ago  and  judgment  was  reserved. 

After  the  lapse  of  a  fortnight  the  litigants  were 

informed  that  the  Lord  Chancellor  had  ordered 

a  re-hearing  of  the  case  in  January  before  a 

larger  court.     No  reason  was  given  for  this 
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course  being  taken,  and  it  would  be  idle  on 

our  part  to  indulge  in  speculation  as  to  the 

motive  that  prompted  the  Lord  Chancellor's 
action.  We  may,  however,  direct  attention 

to  the  fact  that  of  the  three  members  consti- 

tuting the  court  that  heard  the  appeal,  two 

had  already  given  judgments  in  the  English 

case,  one  on  each  side.  An  equally  discon- 

certing event  has  occurred  in  connection  with 

the  action  in  the  United  States  court  by  Min- 

erals Separation  against  James  M.  Hyde  based 

on  the  use  of  the  process  at  the  Butte  & 

Superior  mine  in  Montana.  That  action  had 

resulted  in  favour  of  the  plaintiffs,  as  record- 

ed in  our  issue  of  September.  It  came  as  a 

surprise  therefore  to  find  that  the  victory  was 

a  barren  one,  and  that  Minerals  Separation 

had  to  commence  an  action  against  the  Butte 

&  Superior  company.  Moreover,  the  defence 

was  a  variation,  and  consisted  in  the  claim 

that  the  company  is  using  more  than  1%  of  oil, 

thus  differentiating  from  the  Sulman-Picard- 

Ballot  patents,  which  expressly  mention  mi- 

nute quantities.  The  judge  after  a  patienthear- 

ing  confirmed  his  previous  decision,  but  ad- 

mitted that  the  arguments  should  be  put  be- 
fore the  court  of  appeal  at  San  Francisco. 

He  ordered  the  Butte  &  Superior  company  to 

enter  into  a  bond  to  provide  a  complete  record 

of  the  work  done  at  their  plant  in  the  mean- 
time. 

M.I.M.E.  and  M.I.A.M.E. 

We  note  that  an  excerpt  from  a  report  on 

a  Californian  oil  property  appears  in  a  recent 

prospectus,  and  the  credentials  of  the  engineer 

making  that  report  are  expressed  by  the  letters 

M.I.M.E.,  M.I.A.M.E.  This  luminous  tail 

looks  large,  but  it  conveys  little.  It  is  fair  to 

say  that  for  the  purpose  of  protecting  the 

British  public  and  instructing  speculators  in 

London,  it  is  highly  desirable  that  reports 

should  be  furnished  by  engineers  of  good  stand- 

ing in  this  community,  that  is  to  say,  by  mem- 

bers of  the  Institution  of  Mining  and  Metal- 

lurgy, which  is  the  recognized  organization  of 

metal-mining  engineers  in  Great  Britain.  At 

the  same  time,  we  suggest  that  quotations  from 

bulletins  of  the  United  States  Geological  Sur- 

vey or  from  reports  by  the  State  Mineralogist 

of  California,  while  not  lacking  in  academic 

interest,  cannot  be  regarded  as  valuable  testi- 

mony concerning  the  commercial  merits  of  a 

mining  enterprise.  They  are  not  written  with 

reference  to  a  particular  undertaking,  and  they 

are  not  linked  to  the  financial  conditions  modi- 

fying the  success  of  that  undertaking.  Eng- 

lish investors  are  entitled  to  expect  promoters 

to  furnish  confirmatory  reports  by  engineers 

of  repute  in  London. 

Even  Methuselah  Died. 

Remarkably  little  has  been  said  in  the  finan- 

cial press  concerning  the  statement  by  Mr. 

H.  H.  Webb,  in  the  Gold  Fields  report,  con- 

cerning the  impoverishment  in  depth  of  the 

banket  deposits  exploited  by  his  company. 

He  says :  "  There  can  be  no  doubt  that  from 
our  experience  and  in  our  mines  the  average 

value  of  the  ore  developed  over  large  areas 

has  been  getting  lower  as  great  depth  is  at- 

tained." The  properties  of  the  Consolidated 
Gold  Fields  of  South  Africa  are  not  unique  in 

this  regard.  We  note  that  operations  have 

ceased  in  the  Cinderella  and  Jupiter  mines, 

two  of  the  deepest  on  the  Rand,  the  depth 

attained  being  4627  and  5040  feet,  respec- 

tively, according  to  the  Government  Min- 

ing Engineer's  report.  The  Simmer  East, 
which  is  3550  feet  deep,  is  also  defunct. 

The  statement  by  Mr.  Webb  is  the  first  offi- 

cial acknowledgment  of  a  brutal  fact,  al- 

though Mr.  Frederick  Hellmann,  in  1907,  be- 
fore the  Mining  Industry  Commission,  at 

Johannesburg,  testified  to  the  same  effect  con- 
cerning the  East  Rand  Proprietary  mines  and 

concerning  the  Rand  generally.  That  opinion 

was  kept  from  the  public.  Even  earlier, 

namely,  more  than  10  years  ago,  on  May  2, 

1903,  the  present  writer  wrote  an  editorial  in 



406 THE    MINING    MAGAZINE 

the  Engineering  and  Mining  Joiitnal,  New 

York,  on  this  subject.  In  that  article,  en- 

titled *  Even  Methuselah  Died,'  he  protested 

against  the  glib  talk  then  prevalent  in  London 

and  Johannesburg,  wherein  the  Main  Reef 

series  of  conglomerate  lodes  was  assumed  to 

have  the  uniformity  and  persistence  of  a  coal 

seam.  He  insisted  then  that  gold-bearing  lodes 

are  not  indefinitely  persistent,  although  in 

various  localities,  for  geological  reasons,  they 

differed  as  to  their  continuity.  He  depre- 

cated the  flamboyant  assertions  then  rampant 

concerning  the  Rand,  insisting  that,  while  ex- 

ceptional in  extent,  the  ore  deposits  there,  as 

elsewhere,  must  come  to  an  end,  from  an 

economic  point  of  view.  It  has  taken  ten 

years  for  this  fact  to  be  recognized  officially. 

Copper  Practice  in  Gold  Mining. 

A  remarkable  phase  of  gold  mining,  hither- 
to more  widely  discussed  from  the  financial 

than  the  technical  standpoint,  is  being  rapidly 

developed  on  the  Alaskan  coast.     Conditions 

may  have  found  some  parallel  in  the  growth 

of   the   '  porphyry '    or    disseminated    copper 
mines,    but    they    are    without    precedent    in 

precious-metal  mining.     For  many  years  the 

great  low-grade  gold  deposits  near  Juneau  on 

the  mainland,  across  the  Gastineau  Channel 

from  the  Treadwell  group,  have  been  worked 

on  a  comparatively  small  scale.     From  the 

three  main  points  of  attack,  the  Perseverance, 

Juneau,  and  Ebner  mines,  which  cover  the 

three-mile  ore-zone,  over  a  million  tons  has 

been  mined.     The  results  attracted  little  at- 

tention,  for  their  significance    was  reflected 

neither   in   dividends  nor   liquidations.     The 

import  of  the  returns  lay  simply  in  the  basis 

provided  for  engineering  estimates  as  to  the 

latent  possibilities  of  wholesale  mining.     It  is 

on  the  strength  of  these  estimates  rather  than 

the  records  of  production  that  the  locality  now 

stands  so  boldly  in  the  limelight. 

Three  strong   firms  are   independently   in- 

volv»-.1.     At  the  Perseverance,  now  owned  by 

the  Alaska  Gold  Mines,  the  Boston  interests 

that  are  guided   technically    by    Mr.    D.    C. 

Jackling  and  which  control  the  Utah  Copper, 

Chino,  and  Ray,  are  introducing  the  principles 

followed  in  the  exploitation  of  the  porphyry 

copper  deposits.     From  the  engineering  view- 

point, there  appears  no  phase  of  greater  inter- 

est than  this  invasion  of  the  gold  miner's  realm 
by  leaders  of  the  copper  industry.     The  un- 

derground development  and    stoping  of   the 

wide  deposits  of  Juneau   must  follow — with 
minor  modifications — established  mining  prac- 

tice, but  the  metallurgical  treatment   of  the 

ore,    in   great   quantities   at    minimum    cost, 

presents  problems  that  may  be  approached, 

and  perhaps  equally  well  solved,  along  radic- 

ally different    lines.     The    Jackling    mill    of 

6000-ton  capacity  is  being  designed  to  employ 

the  broad  principles  of  copper  practice.  Break- 
ers will  be  followed  by  rolls,  roughing  tables, 

classifiers,    re-grinding    plant,    and    concen- 

trators.    The  aim  will  be  concentrating  effi- 

ciency rather  than  high  recovery  by  amalga- 
mation. 

On  the  adjoining  Juneau  mine,  where  Mr. 

F.  W.  Bradley  has  quietly  been  conducting 

practical  investigations  and  tests  for  several 

years  and  where  natural  conditions  are  broadly 
identical  with  those  at  the  Perseverance,  the 

conservative  methods  of  the  Treadwell  are 

likely  to  be  more  closely  followed.  The  stage 

to  which  Mr.  Bradley's  results  have  carried 

him  is  indicated,  after  a  long  and  wisely  non- 

committal silence,  by  a  recent  declaration  of 

resolved  initial  equipment  of  1,000,000  tons 

annual  capacity,  with  a  prospective  increase 

of  plant  to  4,000,000  tons.  At  one  time 

Werhner,  Beit  &  Co.  were  largely  interested 

in  the  Alaska-Juneau,  which  was  purchased 

by  Capt.  Thomas  Mein  in  1896,  but  the  firm 

withdrew  without  taking  any  active  part  in  its 

development.  The  necessity  of  economical 

management,  low  working  cost,  and  whole- 

sale mining  possibly  deterred  the  Rand's  ex- 
ponents of  selective  mining  from  participating 
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in  a  venture  of  such  gross  and  vulgar  require- 

ments. Northwest  of  the  Juneau  lies  the 

Ebner,  where  the  United  States  Mining, 

Smelting  &  Refining  Co.  is  driving  a  deep- 

level  adit.  Mr.  Sidney  Jennings  has  endorsed 

the  estimate  of  low  working  cost  made  by  the 
Alaska  Gold  Mines. 

Estimates  of  production  and  cost  for  this 

low-grade  belt  must  necessarily  be  so  fine  that 

the  difference  between  '  grade  '  and  '  yield  ' 
becomes  of  critical  importance,  and  the  allow- 

ance to  be  made  for  depreciation  and  contin- 

gencies may  be  keenly  debated.  For  the 

Perseverance,  the  yield  is  roundly  placed  at  6s. 

per  ton  and  the  cost  at  3s.  With  a  complete 

equipment,  the  difference  of  3s.  should  be  dis- 

tributable profit ;  on  the  basis  of  which  simple 

deduction  the  mine  is  now  valued  in  the 

market  at  ̂ 4,000,000.  Capital  expenditure 

to  place  the  property  on  a  productive  basis 

will  exceed  ;^1, 000,000.  A  difference  of  6d. 

per  ton  in  yield  or  cost  would  affect  the  valua- 

tion by  over  15%.  The  cost  of  underground 

stoping  will  be  the  factor  of  chief  concern. 

But  the  success  of  these  mines  for  5  years 

should  mean  their  success  for  50,  and  herein 

lies  the  speculative  prospect  of  expansion  to 

standards  of  capacity  beyond  present  assump- 

tions. It  is  at  least  assured  that  the  Juneau 

lodes  will  now  be  exploited  to  success  or 

failure  without  a  check.  Being  in  the  hands 

of  men  who — of  different  schools  of  thought 

and  practice — have  achieved  some  of  the  big- 
gest work  in  American  mining,  there  will  be 

no  question  as  to  the  finality  of  results  ob- 

tained. Next  year  will  continue  to  be  one  of 

preparation  and  the  following  year  will  only 

carry  with  it  a  partial  settlement  of  technical 

problems.  In  1916  the  engineer's  estimates 
of  cost  and  yield  should  give  place  to  the 

auditor's  analysis  and  the  destiny  of  the 
Juneau  belt  be  definitely  established.  Mr. 

Bradley  has  been  working  from  the  neigh- 

bouring base-line  of  Treadwell  efficiency,  just 
as  Mr.  Jackling  has  triangulated  himself  north 
6—3 

from  a  porphyry  copper  orientation ;  and 

when  they  eventually  arrive  at  the  critical 

point  of  distributable  profit,  a  close  '  tie '  may 
be  expected  in  the  co-ordinates  of  yield  and 
cost. 

Great  Cobar. 

On  another  page  we  comment    upo«    the 

helplessness  of  shareholders  as  shown  by  the 

futility  of  their  criticisms  at  annual  meetings. 

A  few  days  after  those  lines  were  written  we 

attended  the  meeting  of  protest  summoned  by 

Messrs.  F.    Kimber  Bull,    and   Rowland   C. 

Feilding  as  shareholders  in  the  Great  Cobar 

company.     This,  it  seemed  to  us,  exemplified 

a  much  more  effective   method  of  redressing 

wrongs.   In  the  first  place,  the  atmosphere  was 

in  sympathy  with  the  insurgents  ;  instead  of 

facing  a  grim  array  of  gentlemen   naturally 

inimical  to  the  airing  of  grievances,  the  long- 

suffering   shareholder  could  address   his   re- 

marks to  a  friendly  meeting,  under  the  control 

of  a  friendly  chairman.     In  other  words,  the 

tables  were  turned.     And   on   this  occasion, 

the  organizers  showed  restraint.     No  personal 

attacks  and  no  unfair  imputations  were  made. 

The  chairman,  Mr.  Bull,  opened  the  proceed- 

ings with  a  clear  indictment  of  the  manage- 

ment, and  by  reference  to  known  facts  was 

able  to  prove  his  case,  which  was  the  necessity 

for  a  change  in  the  directorate.     He  was  fol- 

lowed by  Mr.  Feilding,  who,  as  a  mining  engi- 
neer,  dwelt    more    on   technical    matters,    in 

order  to  prove  as  great  an  incapacity  in  the 

technical  as  in  the  business  management  of 

the  Great  Cobar  group  of  mines.     He  pro- 

posed  a   resolution    calling    for   a   complete 

change  in  the  board.     While  both  he  and  his 

associate    in    the    movement    disowned   any 

eagerness  to  become  directors,  it  was  obvious 

that  both  were  willing  to  serve.     We  think 

that  the  agitation,  while  it  was  in  no  wise  in- 

validated, was  certainly  weakened  by  the  de- 

sire of  its  promoters  to  succeed  the  gentlemen 

under  attack.     The  proposal  that  the  number 
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of  directors  should  be   reduced  from  8  to  5 

found  an  ominous  echo  in  the  proposal  to  elect 

a  committee  of  inquiry    also    5   in    number. 

There  was  one  other  blemish  in  the  arraign- 

ment of  the  board  and  the  management :  no 

reference  was  made   to  the   labour   troubles 

that  have  been  so  important  a  factor  in  hinder- 

ing efficient  work  at  Great  Cobar.     We  hold 

no  brief  for  anybody,  and  therefore  we  say 

frankly  that  the  omission  to  make  allowance 

for  this  great  handicap  was  unjust  to  Mr.  H. 

C.  Bellinger  and  also  to  the  board.     On  the 

other  hand,  the  recommendation  of  the  firm  of 

John  Taylor  &  Sons  as  managers  in  Australia 

was  entirely  too  premature,  for  we  have  reason 

to  know  that  the  mention  of  their  name  in  this 

way  was  made   without  their  consent.     We 

are  among  those  who  consider  that  the  ap- 

pointment of  this  firm  would  be  a  factor  of 

safety  to  the  proprietary  and  would  put  an  end 

to  the  share- market  vagaries  that  have  been 

so  glaring  a  feature  of  the  Great  Cobar  fiasco. 

We  commend  the  suggestion  made  by   Mr. 

Feilding,  but  not  the  time  chosen  to  make  it. 

After  Mr.  Feilding's  resolution  ha.d  been  placed 
before  the  meeting,  sundry  gentlemen  arose  to 

support  it,  but  they  joined  in  objecting  to  a 

rejection  of  the  entire  personnel  of  the  exist- 

ing board,  suggesting  that  it  would  be  a  mis- 

take to  re-organize  affairs  without  the  aid  of 

some  of  those  already  familiar  with  the  com- 

pany's affairs.     This  gave  an  opportunity  for 
others  present  to  rise  in  defence  of  individual 

directorsrepresentingspecific  financial  groups. 

At  this  stage  we  began  to  lose  sympathy  with 

the  proceedings.     To   fulminate   against   the 

vagaries  of  the  share-market  and  the  lack  of 

information  given  to  shareholders,  as  if  the 

two  were  connected  phenomena,  and  then  to 

propose  this  or  that  representative  of  a  share- 

dealing  corporation  as  fitted  for  directorship 

because  of  his  connection   with   a   financial 

group  is  illogical,  to  put  it  mildly. 

It  was  stated  by  Mr.  Feilding,  speaking  as 

a  mining  engineer,  that  the  Great  Cobar  was 

a  property  of  "  vast  potentialities,"  and  that 
"  the  present  state  of  affairs  is  due  to  mis- 

management rather  than  to  any  inherent  de- 

fect in  the  mines  themselves."  In  the  last  re- 

port, that  of  Mr.  C.  S.  Herzig,  the  capa- 

bilities of  the  management  were  over-esti- 

mated, so  said  Mr.  Feilding,  but  not  the  capa- 
bilities of  the  mines.  If  these  statements  are 

taken  at  their  face  value,  the  shareholders  can 

prepare  for  further  disillusionment.  The 

Great  Cobar  fiasco  is  due  to  an  over-estima- 

tion of  the  mine  from  the  very  first.  Too 

much  was  paid  for  it ;  it  was  over-capitalized  ; 

it  was  burdened  with  excessive  promotion  pro- 

fits ;  and  it  was  started  with  an  entirely  in- 
sufficient working  capital.  More  money  can 

be  lost  by  over-estimating  rich  mines  than  by 

endorsing  poor  ones.  The  original  estimate 

of  a  production  of  12,000  to  14,000  tons  of 

copper  per  annum  was  never  fulfilled,  and 

never  will  be  fulfilled.  The  mine  can  pro- 

duce 7000  tons,  or  about  one  half  the  earlier 

estimates,  and  no  more.  It  is  foolish  now  to 

repeat  the  old  blunder  of  exaggerating  the 

capabilities  of  the  property.  They  are  not 

"  vast."  The  Great  Cobar  itself  has  about 

1,250,000  tons  of  2'25%  copper  ore;  the 

Chesney  has  650,000  tons  of  2'5%  ore,  and  the 
Cobar  Gold  has  340,000  tons  of  17%  ore.  In 

each  case  a  little  gold  and  silver  sweetens  the 

copper,  and  in  the  case  of  the  Cobar  Gold  an 

average  of  6*8  dwt.  gold  per  ton  justifies  the 
name.  In  the  Great  Cobar,  two  out  of  the 

three  main  orebodies  do  not  persist  below  the 

11th  level,  for  neither  has  been  found  on  the 

1 2th  or  1 3th  levels,  while  at  the  same  time  the 

central  orebody  has  contracted  in  extent.  The 

350,000  tons  of  4%  ore  enclosing  the  shaft 

cannot  be  extracted  without  gutting  the  mine  ; 

in  other  words  this  350,000  tons  is  not  a  liquid 

asset,  and  it  is  not  included  in  the  figures  given 

above.  In  tlie  Chesney  the  main  orebody 

shows  shrinkage  on  the  8th  level.  In  the 

Cobar  Gold  the  ore  on  the  5th  level  shows 

improvement  of  grade,  but  contraction  of  size. 
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On  the  other  hand,  the  eastern  orebody  in  the 

Chesney  looks  well,  and  in  the  Cobar  Gold 

another  lode  (the  Jubilee)  is  decidedly  promis- 

ing. Other  prospects  exist  on  undeveloped 

claims.  But  the  main  orebody  of  the  group 

shows  signs  of  '  petering  out '  in  depth.  That 
is  a  fact  that  dominates  the  position  after 

seven  years  of  mismanagement,  technical  and 

financial.  The  company  has  paid  one  divi- 

dend only,  and  that  was  not  warranted.  Seven 

years  is  a  long  time  in  the  life  of  a  mine.  The 

Great  Cobar  is  no  longer  young  ;  it  is  like  a 

broken-down  old  man  with  misspent  youth 

and  a  shattered  constitution.  The  probabilities 

and  possibilities  might  be  attractive  on  a 

capitalization  of  ̂ "500, 000,  but  when  burden- 
ed with  ;^932,710  in  shares  and  ̂ 724,800  in 

debentures,  they  are  small  indeed.  A  profit 

of  ;^140,000  may  be  earned  for  several  years, 

but  that  is  only  enough  to  pay  the  interest  on 

the  debentures  and  provide  for  the  redemption 

of  them.  The  shares  are  left  in  the  cold.  The 

obvious  thing  is  for  the  shareholders  who  con- 

trol the  mine  to  make  terms  with  the  deben- 

ture-holders who  have  a  mortgage  on  it,  so 

that  both  may  obtain  something  out  of  the 
wreck.     This  is  no  time  for  rodomontade. 

Directors  and  their  Fees. 

This  question  has  arisen  again,  a  complaint 

being  made  that  the  Santa  Gertrudis  directors 

drew  double  fees.  It  was  also  a  topic  at  the 

Great  Cobar  meeting.  In  regard  to  the  identity 

of  the  Camp  Bird  and  Santa  Gertrudis  direc- 

torates, it  would  seem  to  us  that  the  participa- 

tion of  the  Camp  Bird  company  in  other 

businesses — such  as  the  Messina  and  Bonanza 

— is  a  point  not  to  be  overlooked.  The  com- 

plaint might  have  been  made  when  the  Santa 

Gertrudis  was  only  a  holding  company  for  the 

Camp  Bird,  but  not  now  that  the  other  has 

assumed  new  obligations.  If  the  directors 

attend  to  their  duties,  we  see  no  objection  to 

their  serving  on  two  boards,  whether  allied  or 

not.     There  is,  of  course,  a  limit  to  the  capa- 

bility  of  any   person  serving  as  a  financial 

advisor  or  trustee ;    we  have  protested  often 

against  any  individual  undertaking  to  act  as 

an  administrator   for  twenty   or   more  com- 

panies, as  some  South  African  directors  have 

done  ;  but  the  gentlemen  under  criticism  in 

this  case  are  moderately  multifarious,  so  that, 

on  the  face  of  it,  we  see  no  particular  point 

to  the  complaint.    Nor  do  we  sympathize  with 

the  objection  to  the  fees,  as  regards  the  amount 

of  them.     This  was  a  part  of  the  indictment 

at  the  Great  Cobar  meeting,  it  being  stated 

that  eight  directors  drew  ̂ 5000  per  annum. 

This   was   paid  to  the  board  of  a  company 

capitalized  at  ̂ 1,650,000  in  shares  and  de- 

bentures, and  one  controlling  a  gross  output 

worth   ;^750,000   per  annum.      For  the  ad- 
ministration of  such  an  enterprise  ;^5000  is 

little  enough.    What  is  required  is  not  to  pay 

less  money,  but  to  divide  it  among  fewer  per- 

sons, by  eliminating  the  incompetents,  dum- 

mies, and  mere  passengers.  If  the  board  con- 

sisted of  one  managing  director  or  chairman, 

and  two  others,  making  3  instead  of  8,  and  if 

the  ̂ 5000  were  paid  to  these  3  instead  of  the 

8,  then  the  Great  Cobar  would  be  enabled  to 

obtain   the  services  of  better   men    and  the 

shareholders  would  also  be  in  a  position  to 

concentrate  the    conduct  of  their  affairs  on 

three  men  sufficiently  well  paid  to  apply  them- 

selves  to  the  business,  and  sufficiently  few 

not  to  escape  direct  responsibility.     If  direc- 

tors play  their  own  game  instead  of  acting  as 

trustees  for  the  shareholders,  they  are  dear  at 

any  price.  The  idea  of  cost  should  be  second- 

ary to  that  of  efficiency.     But,  on  the  other 

hand,  we  do  not  agree  in  the  least  with  the 

argument  used  by  Mr.  Grenfell  at  the  Camp 

Bird  meeting.     The  directors,  he  said,  were 

willing  to  forego  their  fees  if  they  were  given 

the  profitable  options  secured  by  them  for  the 

company.    He  specified  the  various  deals  and 

participations,  and  concluded  by  saying:  "You 
have  only  to  agree  to  these  proposals,  and  you 

will  have  had  your  affairs  administered  for 
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three  years  for  nothing."  This  is  idle  spoof. 
If  a  trustee  having  obtained  commissions  or 

bonuses  for  himself  or  his  partners  were  to 

answer  criticism  by  ofliering  to  assume  the 

successful  deals  concluded  during  his  term  of 

office  in  return  for  a  surrender  of  his  salary, 

he  would  be  credited  with  a  queer  notion  of 

humour.  Mr.  Grenfell  said  that  "  we  all  wel- 

come honest  criticism."  Yes,  and  we  also 
value  sincerity  in  the  replies  to  such  criticism. 

Such  episodes  as  this  again  emphasize  the 

need  for  regularizing  the  position  of  directors. 

They  should  be  regarded  as  professional  men, 

equipped  by  specific  training  and  special  apti- 
tude for  the  work  of  company  administration. 

They  should  be  neither  privileged  speculators 

nor  glorified  jobbers,  but  trustees  acting  for 

the  shareholders,  who  are  the  owners  of  the 

mine. 

Engineer's  Equipment. 
Anything  that  Mr.  James  Douglas  writes  is 

sure  to  be  helpful,  for,  like  Mr.  James  Bryce, 

he  has  the  quiet  wisdom  that  comes  from  wide 

observation  of  men  and  things,  conjoined  to  a 

philosophy  that  is  the  fine  flower  of  common 

sense.  We  have  just  been  reading  a  bit  of 

advice  that  he  gave  to  his  fellow  students — 

as  he  called  them — in  the  School  of  Mining  at 
Kingston,  Canada.  After  advocating  breadth 

of  view  and  width  of  culture,  he  proceeded  to 

make  his  chief  point  in  urging  the  students  to 

acquire  the  faculty  of  expressing  their  thoughts 

clearly  in  speech  and  writing.  That  is  a 

faculty  that  most  of  ail  divides  man  from  the 

lower  creation,  and  most  of  all  separates  the 

effective  man  from  the  mob.  To  write  clearly 

is  a  discipline  for  thinking  clearly.  To  give 

information  lucidly  is  the  direct  way  to  gett- 

ing a  firm  hold  upon  it  oneself.  Mr.  Douglas 

told  the  students  that  their  acquisition  of 

knowledge  could  be  of  no  use  to  a  neighbour 

unless  they  learnt  to  express  themselves,  and 

that  iii'Hnt  the  ability  to  win  the  interest  of 

their  neighbour,  who  was  their  natural  em- 

ployer. "To  know  how  to  express  in  clear 
language  what  you  have  to  say  is  almost  as 

necessary  as  having  something  really  worth 

saying."  Assuredly  the  fine  idea  or  the  good 
information  that  is  smothered  by  inchoate  ex- 

pression will  do  no  good  to  anybody.  **  You 
will  have  to  write  reports,"  said  Mr.  Douglas, 

"  and  you  should  write  articles,  and  your  re- 
putation will  depend  not  only  on  what  you 

say  but  on  the  skill  with  which  you  marshal 

your  facts  and  the  clearness  with  which  you 

describe  them."  We  commend  that  to  the 
younger  men  of  the  profession  as  the  opinion 

of  one  of  the  most  honoured  and  successful  in 

their  own  calling.  It  is  a  curious  fact  that 

one  of  the  accomplishments  most  useful  to  a 

young  engineer,  namely,  to  make  a  clear  re- 

port, is  not  taught  in  schools  of  mines.  Yet 

many  is  the  man  who  is  appraised  by  the 

directors,  or  by  those  who  otherwise  may  em- 

ploy him,  according  to  the  manner  in  which 

he  writes  a  letter,  compiles  a  report,  or  pre- 

sents a  statement.  In  many  cases  it  affords 

the  first  mental  contact  with  the  man  who 

wrote  it,  and,  as  such,  it  is  an  introduction 

that  counts  either  for  or  against  the  person 

behind  the  writing.  As  for  writing  articles, 

and  the  reputation  that  comes  of  it,  we  can 

speak  sympathetically,  having  taken  cogniz- 

ance of  such  work  for  many  years.  Un- 

doubtedly a  technical  article  by  a  young  man, 

if  based  on  information  carefully  digested  and 

submitted  in  simple  unpretentious  English, 

will  do  more  to  take  him  from  among  the 

"  and  others  "  and  the  "  also  ran  "  than  any- 
thing else  that  he  can  do.  This  is  a  highly 

competitive  age.  Every  profession  is  crowd- 

ed— that  of  mining  and  metallurgy  not  the 

least.  To  be  capable  is  not  enough  ;  it  is 

necessary  to  be  known  as  a  capable  man. 

Some  by  social  acquaintance  can  achieve  the 

laudable  purpose  of  becoming  known  as  among 

the  eflfu  lent,  but  the  mental  acquaintance 

that  comes  through  the  printed  word  is  world- 

wide.    ( )f  course,  there  are  those  who  appre- 
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ciate  this,  and  appreciate  little  else.  They 

have  a  facile  pen,  and  they  write  the  piffle 

that  comes  easily.  But  of  these  there  are 

only  a  few,  and  they  are  soon  eliminated  by 

editors  and  other  referees  on  whom  devolves 

the  task  of  selection.  Apart,  however,  from 

the  spur  of  distinction  and  wider  acquaint- 

ance, the  writing  of  technical  articles  is  to  a 

young  man — and  to  the  older  ones  also — a 
liberal  education.  It  has  been  well  said  that 

the  best  way  to  learn  something  about  any- 

thing is  to  start  to  write  a  book  on  it.  The 

book  need  not  be  published.  Anybody  who 

begins  to  write  on  a  given  subject  finds  his  in- 

formation as  full  of  holes  as  a  sieve.  These 

holes  he  proceeds  to  close  by  collecting  data. 

Or,  to  use  another  simile,  he  carries  in  his 

head  a  lot  of  amorphous  information,  cum- 

brous and  unready  for  instant  use.  In  pre- 

paring to  write,  he  re-arranges  his  informa- 

tion, he  shapes  it  to  useful  purposes.  The 

amorphous  becomes  crystalline.  So  we  cor- 

dially endorse  the  advice  of  a  wise  and  kindly 

man,  repeating  his  suggestion  to  the  students 

at  Kingston  :  "  Depend  upon  it  that  your 
success  in  life  will  turn  to  a  very  large  extent 

upon  your  ability  to  express  yourself  in 

correct  language." 

Directors  and  the  Press. 

The  controversy  arising  out  of  the  criti- 

cisms of  the  Camp  Bird  and  Santa  Gertrudis 

directors  serves  to  illustrate  an  interesting 

phase  of  joint-stock  finance.  Shareholders 

find  it  difficult  to  obtain  information,  not  al- 

ways or  in  all  cases,  but  in  respect  of  mines 

having  an  active  share-market.  To  call  on 

the  secretary  is  generally  futile.  He  is  polite, 

but  disarming.  That  is  why  he  is  there.  If 

the  news  is  good  and  has  been  '  released  '  by 
the  board  or  the  managing  director,  it  is  given 

to  the  visitor  ;  if  the  information  to  hand  is 

unfavourable,  it  is  withheld  or  rendered  in- 

nocuous. The  shareholder  does  not  go  as  a 

proprietor  entitled  to  a  frank  statement,  but  as 

a  dependent  trespassing  on  the  good  nature 

of  the  higher  powers.     If  things  go  wrong  at 

the  mine,  if  he  is  kept  in  the  dark  until  others 

appear  to  have  obtained  and  used  the  latest 

information,  he  becomes  angry  and  writes  to 

the  press.     Sometimes  he  goes  to  the  editor 

of  a  journal  able  to  make  a  protest  in  his -be- 

half.     If  he  writes  to  the  press,  he  does  not 

sign  his  letter,  and  comes  under  the  cloud  of 

anonymity.     This  weakens  his  protest,  for  all 

sorts  of  people  write  letters  to  the  financial 

press  for  sinister  purposes.     If  he  signs  his 

name,  he  becomes  anathema  to  the  officials 

of  the  company.     Should  the  editor  take  up 

the  cudgels  for  him,  the  retort  is  made  that 

this  also  is  an  anonymous  attack,  and  the  sug- 

gestion may  be  made  that  the  editor  is  some- 

body's cat's  paw.     All  of  these  aspects  of  the 
question  have  been  illustrated  lately.     If  the 

shareholder  goes  to  the  general  meeting,  he 

is  handicapped  by  lack  of  experience  in  making 

speeches,  he  faces  an  array  of  officials  inimi- 

cal to  his  purpose,  and  he  is  at  the  mercy  of 

a  chairman  who  yawns  fiercely,  as  Lord  Harris 

did,  or  makes  a  sneering  allusion,  as  Mr.  Gren- 

fell  did.    One  other  method  remains,  and  that 

is,  to  call  a  meeting  of  fellow  shareholders,  as 

was  done  in  the  Great  Cobar  case,  but  this 

costs  money,  and  involves  a  systematic  cam- 

paign consuming  lots  of  time  and  trouble.   In 

the  end  he  may  become  disgusted,  and  decide 

to  buy  bonds  or  debentures.    Before  he  with- 

draws from  participation  in  mining  affairs,  we 

desire  to  educate  public  opinion  so  that  direc- 

tors and  secretaries  will  deem  it  politic  to  re- 

cognize the  rights  of  the  shareholder.     And  if 

the  press  is  to  perform  this  public  service,  it 

is  necessary  to  cease  the  publication  of  anony- 

mous attacks.     They   are  futile.     They  are 

unfair.     But,  on  the  other  hand,  it  will  not 

do  for  Mr.  Grenfell  to  call  an  editorial  article 

'anonymous.'    The  leaders  in  The  Times  are 
equally  anonymous  with  those  in  the  financial 

press.     What  are  anonymous  are  the  share- 

dealings  through  nominees.    By  all  means  let 
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the  editors  put  their  names  to  the  critical 

articles  they  write,  and  let  the  directors  buy 
and  sell  shares  in  their  own  names.  Thus  we 

shall  make  one  big  step  toward  both  fairness 

of  criticism  and  the  removal  of  cause  for 

criticism. 

Camp  Bird — Santa  Gertrudis. 

The  parent  company  and  the  subsidiary 

held  their  meetings  during  the  same  week. 

We  were  unable  to  attend  the  first,  but  were 

present  at  the  second.  The  chief  feature  at 

both  meetings  was  the  reply  to  attacks  on  the 

directorate  made  in  the  Financial  Times  and 

in  Truth,  both  editorially  and  by  anonymous 

correspondents.  At  the  Santa  Gertrudis  meet- 

ing a  shareholder,  Mr.  W.  F.  White,  editor 

of  the  Mining  News,  rose  immediately  the 

chairman,  Mr.  Arthur  M.  Grenfell,  had  finished 

his  speech,  and  made  a  bitter  attack  on  the 

management.  As  a  genuine  shareholder  he 

had  good  reason  to  protest  against  the  belated 

acknowledgment  of  the  error  made  in  estimat- 

ing the  ore  between  the  18th  and  19th  levels, 

and  as  a  journalist  he  was  justified  in  resent- 

ing the  attitude  assumed  by  Mr.  Grenfell  to- 

ward criticism  in  the  press.  Mr.  Grenfell 

explained  the  miscalculation  of  the  reserve ; 

it  was  due  to  the  drift  on  the  19th  level  having 

followed  the  best  part  of  the  ore,  so  that  in- 

ferences as  to  the  grade  of  the  full  stoping- 
width  proved  wrong.  This  technical  error 

has  been  frankly  acknowledged,  and  all  that 

we  care  to  say  is  that  the  estimates  of  prob- 

able ore  in  the  Santa  Gertrudis  have  always 

been  optimistic,  from  the  time  when  the  mine 

was  appraised  for  purchase  by  the  Camp  Bird 

company.  Such  optimism  is  only  too  likely 

when  the  company's  technical  advisors  are 
holders  of  large  blocks  of  shares.  It  is  only 

human  to  take  a  roseate  view  of  your  own 

belongings.  The  miscalculation  was  serious, 

and  the  effect  of  it  on  the  shareholders  was 

undoubtedly  aggravated  by  the  manner  in 

which  the  unpleasant  facts  were  disclosed  to 

them.     The   estimate  assuming  the  uniform 

persistence  of  the  orebody  between  the  18th 

and  19th  levels  was  dated  June  30,  1912,  yet 

the   first   intimation   of  the  blunder  was  re- 

ceived by  the  directors  twelve  months  later, 

and  the  first   information  was  given   to  the 

shareholders  in  August.     We  are  compelled 

to  insist  that,  whether  intentional  or  not,  the 

delay  in  disclosing  so  important  a  change  in 

the  fortunes  of  the  mine  is  a  reflection  upon 

the  management.     As  to  the  sale  of  shares  in 

the  interval,  we  know  nothing  more  than  has 

been  stated  in  the  press  and  at  the  meeting. 

Mr.  White  showed  strong  animus  in  his  attack 

on  Mr.  Grenfell,  and  to  that  extent  weakened 

the  presentation  of  his  case.      Mr.  Grenfell 

replied  to  some  of  the  allegations,  and  dis- 

proved most  of  them,  but  not  all.     So  long  as 

shares  can  be   transferred  to  nominees  and 

deals  can  be  effected  without  record,  it  will 

be  impossible  to  obtain  evidence  on  such  mat- 

ters, without  a  sordid  detective  campaign.   We 

dislike  anonymity  in  share  dealings  as  much 

as  anonymity  in  press  criticisms.     Mr.  Gren- 

fell saw  fit  to  ignore  Mr.  White's  attack,  save 
by  interrupting  his  speech  and,  when  taking  the 

voteon  the  accounts,  by  making  a  sneeringallu- 

sion  to  the  one  dissentient.     In  doing  so  he 

was  a  poor  chairman.     We  went  away  with 

the    impression    that    many   of   Mr.   White's 
charges  were  unwarranted,  but  we  concluded 

that  some  of  them  were  warranted,  and  that  it 

was  difficult  for  Mr.  Grenfell  to  reply  without 

embarrassment.     For  instance,  the  statement 

made  by  Mr.  White  that  he  and  three  mem- 

bers of  the  Institution  had  bought  shares  on 

account    of    their   confidence    in    Mr.    R.    J. 

Frecheville,  was  one  that  cannot  be  ignored. 

It  is  true,  we  believe,   that   Mr.    Frecheville 

sold  only   a  part   of   his  holding  during  the 

current  year.  This  illustrates  again  how  diffi- 

cult it  is  for  an  honourable  engineer  to  traffic 

in  shares  without  exposing  himself  to  asper- 

sion.    If  he  buys  shares  it  must  be  to  sell 

them  when  it  becomes  profitable  to  do  so.    No 
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man  buys  shares  in  a  mine  to  liold  them  until 

that  day  of  liquidation  which  eventually  comes 

to  all  companies.  If  he  sells  them  when  the 

mine  is  improving,  he  is  plainly  foolish.  If 
he  sells  them  when  he  obtains  an  intimation 

that  the  mine  is  sick,  he  subjects  himself  to 

attack  for  abusing  a  fiduciary  position.  When- 
ever he  does  sell,  he  is  liable  to  criticism.  We 

go  farther  and  say  that  the  directors  of  the 

Camp  Bird  must  not  be  surprised  if  they  are 

criticized  and  even  attacked  unfairly.  The 

entanglements  of  their  inter-company  dealings 
and  their  own  personal  participations  in  such 

dealings  expose  them  to  reproach.  At  the 

time  of  the  Santa  Gertrudis  flotation,  we 

pointed  to  the  unseemliness  of  their  consulting 

engineer,  Mr.  J.  Hays  Hammond,  participat- 

ing in  an  enormous  promoter's  profit ;  we  re- 
ferred later  to  the  premiums  paid  to  the  Cana- 

dian Agency,  under  which  name  the  chair- 

man and  Mr.  J.  S.  P.  Samborne  exercise  their 

financial  activities.  Again,  the  Messina  deal, 

which  may  have  been  excellent  for  the  Camp 

Bird  shareholders,  was  not  checked  by  a  dis- 

interested engineer,  for  Mr.  Frecheville,  the 

consulting  engineer  to  one  company,  is  director 

of  the  other.  Now  comes  the  Bonanza  affair 

in  Nicaragua  with  Mr.  Frecheville  as  an  inter- 

mediate vendor,  while  also  advisor  for  the 

purchaser.  Of  Mr.  Orville  Whitaker  we  know 

nothing.  Why  are  the  shareholders  not  pro- 
tected by  a  report  made,  not  for  a  vendor,  but 

on  their  account  ?  In  other  words,  in  such 

an  important  transaction,  in  which  again  some 

of  the  Camp  Bird  officials  are  obtaining  a  pro- 

moting profit,  why  are  the  shareholders  and 

the  public,  which  is  a  putative  shareholder, 

not  furnished  with  an  independent  opinion  by 

an  engineer  known  in  London  ?  Apart  from 

the  obvious  value  of  such  an  endorsement  to 

the  promotion  itself,  it  involves  a  procedure 

on  which  the  public  that  deals  in  mines  is 

entitled  to  insist.  It  serves  to  protect  both 

directors  and  shareholders  in  the  performance 

of  legitimate  business. 

The  Institution. 

We  are  glad  to  believe  that  the  criticisms 

appearing  in  these  columns  have  been  taken 

in  a  sportsmanlike  manner  by  those  in  control 

of  the  premier  mining  engineering  society,  and 

we  even  venture  to  suppose  that  the  useful- 
ness of  such  criticism  is  now  recognized. 

That  is  our  warrant  for  further  comment,  in- 

tended, as  heretofore,  to  be  helpful.  The  time 

is  opportune  for  suggestion.  The  officers  of 

the  Institution  have  accomplished  an  excellent 

stroke  of  business  in  the  purchase  of  new 

quarters  in  Finsbury  Circus,  which  is  con- 

veniently situated  to  that  part  of  the  City  in 

which  mining  men  most  congregate.  Having 

acquired  convenient  quarters,  it  remains,  in  a 

larger  sense,  for  the  Institution  to  put  its 

house  in  order ;  in  other  words,  to  re-arrange 

its  organization  in  conformity  with  require- 

ments made  obvious  by  the  experience  of  the 

21  years  since  it  was  founded.  We  refer 

particularly  to  the  composition  of  the  Council. 

This  consists  now  of  1  president,  6  vice-presi- 

dents, 12  ex-presidents,  24  ordinary  members, 

and  103  corresponding  members,  making  in 

all  not  less  than  146  members  of  the  general 

committee  having  control  of  the  affairs  of  the 

Institution.  This  is  a  large  proportion  out 

of  a  total  of  1883  members  and  associates. 

As  the  corresponding  members  reside  abroad, 

not  many  of  them  are  able  to  attend  the 

meetings  of  the  Council,  but  they  are  en- 

titled to  do  so  and  to  vote,  thereby  intro- 

ducing a  disturbing  factor  of  varying  value, 

for  on  the  rare  occasions  when  they  do  attend 

they  are  usually  unaware  of  what  has  trans- 

pired previously.  Most  of  them  it  is  true, 

have  the  good  sense  to  act  as  spectators  only, 

unless  asked  to  express  an  opinion,  but  occa- 
sions have  arisen  when  these  casual  councillors 

have  exerted  a  marked  influence  on  the  de- 

cisions reached.  Moreover,  to  speak  frankly, 

it  is  known  that  many  of  the  corresponding 

members  would  not  be  elected  to  the  Council 

if  resident  at  home,  so  that  their  right  to  at- 
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tend  and  to  vote  is  one  that  they  exercise  on 

sufferance.     On  the  other  hand,  several  of  the 

corresponding   members   are    of    presidential 

calibre,  and  their  occasional  appearance  at  the 

council-table  is  more  than  welcome  ;  yet  even 

in  these  exceptional  cases,  it  is   inadvisable 

that  the  vote  should  be  exercised,  since  it  may 

not  be  based  upon  adequate  information  con- 

cerning the  agenda.    The  Council  is  so  large — 

even  the  ordinary  resident  portion  numbering 

43— that   exclusion   reflects  on   a  mining  or 

metallurgical  practitioner.     It  is    true    there 

are  only  half-a-dozen  men  whose  names  are 

missed  from  the  list  of  representative  engi- 

neers now  constituting  the  resident  portion  of 

the  Council,  but  we  go  so  far  as  to  say  that  it 

is  undesirable  that  membership  on  the  Coun- 

cil should  be  regarded  as  a  professional  asset, 

and  that  such  membership  should  be  used  in 

business  as  evidence  of  special  qualifications 

for  professional  work.     The  Council  should 

be  representative,  and,  in  order  that  it  may  be 

representative,  it  is  necessary  to  introduce  the 

idea  of  rotation,  that  is,  a  large  fraction  should 

retire  automatically  each  year  and  be  ineligible 

for  re-election  in  that  year.     But  before  this  is 

done,  the  number  should  be  decreased,  so  as  to 

furnish  sufficient  suitable  candidates  and  at  the 

same  time  render  the  administration  less  un- 

wieldy.   The  resident  portion — as  distinguish- 

ed  from  the  corresponding  members — num- 

bers 43.     Of  these  12,  as  ex-presidents,  are 

perennial.     Those  who  have  passed  the  chair 

are,  of  course,  an  influential  group,  but  it  is  a 

group  that  by  yearly  increment  threatens  to 

gain  fixity  of  control  over  the  affairs  of  the 

Institution.     It  has  not  done  so  yet,  but  if  the 

ex-presidents  live  as  long  as  we  wish,  and  if 

their  ranks  are  recruited  annually,  as  is  now 

the  case,  they  will  become  an  unalterable  ele- 

ment,  prejudicial    to  representative    govern- 

ment.    As  to  the  vice-presidents,   they  also 

are  to  )  numerous.  Two  should  suffice.   More- 

over, 'hey  also  should   he  chosen   from   the 
elected  members  of  Council.     At  present  20 

members  of  council — 1  president,  12  ex-presi- 

dents, and  7  vice-presidents — do  not  submit  to 
annual  election.     Technically,  and  in  spirit, 

although  perhapsnot  in  fact,  they  fail  to  be  duly 

accredited  representatives  of  the  Institution  at 

the  present  time.     To  remedy  these  anomalies 

and  defects  in  the  organization,  it  is  necessary 

to   make   radical    changes.     The    sooner   the 

better,  so  that  further  development  may  not 

be   hindered.     We  have   no  claim   to  speak 

save    as   an   ordinary    member  detached    by 

choice  from  participation  in  the  official  control 

of  the  Institution.  We  give  our  views  frankly, 

with  no  idea  that  they  will  meet  all  the  needs 

of  the  case,  but  as  a  friendly  contribution  to 

that    end.      First    of    all,    the    corresponding 

members  of  council  should  be  dropped.     If 

there  is  need  for  representatives  abroad,  that 

can  be  arranged  easily  otherwise.     Members 

can  be  chosen  for  such  a  purpose,  and  without 

official  designation  in  print.     Such  members 

or  other  members  when  in  London  can  be  in- 

vited by  the   President  to  attend   a    council 

meeting,  either  as  a  compliment  or  in  order  to 

obtain  their  advice  on  a  special  matter.     The 

ordinary   members  of  council  should  be  cut 

down  to  15,  one-third  to  retire  annually.   This 

would  leave  about  as  many  men  eligible  for 

membership  off  the  council  as  would  be  on  it. 

Election  might  then  be  based  on  attendance 

at  meetings  and  other  evidence  of  a  vital  in- 
terest in  the  affairs  of  the  Institution.    Several 

councillors  are  now  conspicuous  in  their  non- 
attendance  at  the  monthly  meetings.     Next, 

only  the  ex-presidents  for  the  three  last  terms 

should  be  ex-officio  members  of  council,  leav- 

ing the  others — 9  at  present — to  win  election 

in  the  ordinary  way.     Then  if  the  vice-presi- 
dents are  cut  down  to  two  and  are  chosen  from 

the  Counci!,  and  if  the  President  is  also  select- 
ed from  that  elective  body,  the  number  in  the 

directorate  of  the  Institution  will  become  18 

only.  This  may  seem  a  drastic  reduction  from 

146,  and  it  may  involve  a  change  too  great  to 

be  acceptable,  but  we  give  it,  without  com- 
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promise,  believing  that  it  represents  the  ideal 

from  which  some  divergence  is  practicable 

without  destroying  the  essentials,  namely, 

elimination  of  corresponding  members  and 

rotation  among  ordinary  members  of  Council. 

We  appeal  to  the  present  members  of  the 

Council  to  take  the  matter  in  hand,  believing 

that  it  will  conduce  further  to  strengthen  the 

growing  influence  of  the  Institution. 

Consolidated  Gold  Fields. 

A  large  attendance  at  the  annual  meeting 

indicated  the  important  position  occupied  by 

this  corporation.  Lord  Harris  was  in  the 

chair  and  presided  with  admirable  skill.  He 

made  the  best  of  a  bad  case,  and,  therefore, 

won  the  sympathy  of  most  of  his  hearers. 

Shareholders  usually  appreciate  that  they  are 

in  the  same  boat  as  their  directors,  and  they 

hesitate  to  indulge  in  destructive  criticism  of 

the  management  lest  the  market  in  their  shares 

should  be  affected  adversely.  On  this  occa- 
sion Lord  Harris  ran  over  the  accounts  as 

cheerfully  as  possible,  and  more  cheerfullx 

than  the  average  shareholder  would  have  found 

possible.  Among  the  salient  facts  were  a 

total  depreciation  of  assets  amounting  to 

;^1,402,201,  a  withdrawal  of  ̂ 1,000,000  from 

the  reserve,  and  a  net  loss  of  £308,31-^  on  the 
Simmer  &  Jack  East.  He  spoke  of  the 

"  frightful  "  and  "  undue  "  depreciation  of  the 

company's  investments,  and  acknowledged 
that  the  year  had  been  one  of  many  disappoint- 

ments. The  Balkan  war  and  the  labour 

troubles  on  the  Rand  had  depressed  the  share 

market,  and  a  quite  improper  trade  boom  had 

diverted  public  interest  from  speculation. 

However,  the  properties  in  South  Africa 

had  good  prospects  yet,  and  meanwhile  the 

American  business  of  the  company  was  com- 

ing to  fruition.  He  gave  an  interesting  tech- 

nical account  of  the  Searles  Lake  scheme,  and 

of  the  Mexican  oil  venture,  with  briefer  refer- 

ences to  the  Trinidad  oil,  the  Colombian 

platinum,  and  the  Mississippi    power  enter- 

prises in  which  the  Gold  Fields  American 

company  is  heavily  interested.  For  the  Gold 

Coast  he  had  no  good  to  say  ;  as  to  Nigeria  he 

was  hopeful.  For  Rhodesia,  he  and  his  co- 
directors  had  a  sentiment  on  account  of  the 

great  founder  of  their  company,  Cecil  Rhodes. 

He  prophesied  a  very  considerable  increase 

of  interest  "  in  Rhodesian  mining  during  the 

next  year,  largely  on  account  of  the  com- 
mencement of  crushing  at  several  new  mines, 

meaning,  of  course,  the  Shamva,  Antelope, 

Falcon,  Cam  &  Motor.  Whether  that  "  in- 
crease of  interest  "  will  be  altogether  of  a 

pleasurable  character,  remains  to  be  seen.  Of 

the  total  loss  for  the  year,  95%  was  incurred 

in  connection  with  South  Africa,  but  the  dis- 
tribution as  between  Rhodesia  and  the  Rand 

was  not  indicated.  Later,  in  reply  to  a  ques- 

tion, the  chairman  stated  that  the  company's  in- 
vestments in  Rhodesia  represented  ;^670,000, 

of  which  ;^  120,000  was  in  the  form  of  loans 

to  sundry  mining  companies.  The  speech 

ended  in  a  rising  note,  regretting  the  dis- 

appointments, but  making  no  apology,  protest- 

ing that  he  and  his  colleagues  were  "  undis- 

mayed," claiming  that  their  methods  were  ac- 

cepted as  '  fair  and  honourable,"  and  finally 

expressing  '  immense  confidence  that  the  re- 
venue of  the  company  must  increase  very  con- 

siderably at  no  distant  date."  It  was  a  good 
fighting  speech.  Mr.  E.  Birkenruth  followed 

with  an  explanation  of  the  Jupiter  and  Sim- 

mer East  fiasco.  This  was  necessarily  de- 

pressing. Then  came  the  turn  of  the  share- 
holders. First  a  gentleman  from  Sheffield 

drew  attention  to  the  drop  in  the  quotation, 

from  £7  to  £2,  since  he  bought  his  holding, 

15  years  ago.  He  proceeded  in  the  coolest 

manner  to  tell  the  gentlemen  behind  the  head 

table  that  they  had  proved  themselves  incom- 

petent and  ought  to  resign  ;  he  added  some- 
thing about  a  committee  of  inquiry.  While 

he  was  speaking  the  noble  chairman  was 

yawning  fiercely,  and  casting  sardonic  glances 

at  his  colleagues.     The  attack  was  harmless. 
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Then  another  shareholder  arose,  and  in  feeling 

accents  retailed  the  story  of  his  loss,  his  hold- 

ings  now    at   £1    having   averaged    £b    per 

share  ;  he  blamed  the  directors  for  their  Rho- 

desian  adventures,  and  for  selling  good  hold- 

ings on  the   Rand,  he  talked  about  eminent 

Civil  servants  who  accept  positions  for  which 

they  are  not  fitted,  he  referred  to  the  tragedy 

of  Lord   Dufferin,  and   he  wanted   to   know 

what  profit  had  accrued  from  the  American 

ventures.     Beginning  to  ramble,  he  provoked 

interruptions  and  calls  to  "  sit  down."     How- 
ever, he   had   his  say.     That  also  furnished 

no   effective    criticism.       Then    Mr.   Aubrey 

Hyman  caught  the  chairman's  eye,  and  pro- 
ceeded to  make  a  confident  onslaught.     He 

held  that  the  statement  of  profits  was  mis- 

leading, he  drew  an  unkind  comparison  be- 

tween the  Rand  Mines  and  the  Gold  Fields, 

he  sneered  at  the  Rhodesian  diversion,  he  pre- 

dicted the  near  end  of  some  of  the  subsidiary 

companies,  he  questioned  the  directors'  ability 
to  make  money  in  America,  and  on  the  whole 

he  gave  the  impression  of  one  determined  to 

depreciate  Gold  Fields  shares.     In  short,  he 

talked  like  a  bear.     Of  course.  Lord  Harris 

scored  his  point  by  suggesting  that  Mr.  Hy- 

man's  remarks  were  intended  to  depress  the 

quotation,  but  to  this  Mr.   Hyman  retorted, 

not  unfairly,  that  the  remarks  of  the  chairman 

were  intended  to  lift  them.     The  chairman  re- 

plied by  thanking  the  shareholders  for  their 

indulgence,  he  expressed  his  sympathy  with 

the  two  gentlemen  who  complained  of  their 

losses,  he  insisted  that  the  present  board  was 

not  responsible  for  the  original  choice  of  the 

property  owned  by  the  company  on  the  Rand, 

he  defended  the  Simmer  East  finance,  and  as- 

serted that,  despite    Mr.    Hyman,   Rhodesia 

was  not  quite  despicable.     The  resolution  ap- 

proving of  the  accounts  was  passed  with  one 

dissentient,  namely,  the  gentleman  from  Shef- 

field, and  the  meeting  was  over,  sa\  e  fi)r  some 
minor  formalities. 

\\v  found  it  interesting,  as  illustratinc  some- 

of  the  weaknesses  of  joint-stock  finance.    The 

criticisms   from   the  body   of    the   hall   were 

futile.     One  was  too  '  slim,'  the  others  were 
too    simple.     Being    there    by    courtesy,   we 

could  ask  no  questions.     Otherwise  we  should 

have  asked  how  Lord  Harris  reconciled  his 

references  to     investments  '   with  his  state- 

ment that  "  mining  is  a  gambling  business  to 

a  large  extent."     '  Investments '  is  the  term 
appearing  in  the  accounts.     Of  course,  it  is 
humorous  to  use  such  a  term  to  denote  the 

shareholdings  of  a  speculative  concern  like  the 

Gold  Fields,  which  plays  the  market  just  like 

Mr.  Hyman,  if  he  will  forgive  the  comparison. 
Lord  Harris  took  the  unction  to  his  soul  that 

he  and  his  colleagues  were  acknowledged  as 

fair  and  honourable  in  their  corporate  dealings 

in  mines.     We  happen  to  know  that  the  gen- 

eral opinion  of  the  mining  profession,  particu- 

larly those  acquainted  with  the  performances 

of  the  Gold  Fields  in  Rhodesia  and  Nigeria, 

is  nothing  like  so  kindly.     The  Anglo-Con- 
tinental   aflfair  reeks  of   jobbery,    the    Giant 

episode  is   malodorous,  and    the    Shamva   is 

nothing    to    provoke    respect.      We    hold    it 

radically  improper   for  a  company  that  ad- 
ministers mines  to  be  engaged  concurrently  in 

playing  the  market.     We  regard  it  as  sub- 
versive of  business    morality    for    the   same 

group  of  persons  to  act  as  promoters,  engi- 

neers,   directors,  jobbers,   and    share   specu- 
lators.    The   public  is   learning  to  think  so. 

As  yet  it  is  impotent  to  express  itself  at  share- 

holders' meetings,  save  on  rare  occasions  when 
an  extraordinary  scandal  provokes  a  capable 

speaker  and  a  man  of  some  authority  to  arise 

in  the  body  of  the  hall.     Meanwhile,  it  is  our 

self-imposed  duty  to  educate  public  opinion  in 

these  matters,  until  directors,  who    in    their 

personal  aHairs  are  scrupulous,  and  engineers, 

who  in  their  ordinary  relations  are   honour- 

able, are  shamed  into  bringing  into  the  busi- 
ness of  mining  some  of  the  niceties  of  that 

code  of  conduct  to  which  they  subscribe  in 

their  private  dealings. 
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University  Annexation. — The  report  of 
the  Commission  on  University  Education  has 

a  bearing  upon  the  future  of  the  Royal  School 

of  Mines,  as  was  indicated  in  our  last  issue 

The  Governing  Body  of  the  Imperial  College 

is  not  unsympathetic  to  the  fears  of  the  friends 

of  the  School.  The  R.S.M.  Association,  of 

course,  is  keenly  interested,  and  has  taken 

such  action  as  seemed  politic.  All  R.S.M. 

men  are  a  unit  in  striving  for  the  preservation 

of  the  identity  of  the  old  School  and  of  the 

A. R.S.M.  degree.  If  the  new  development 

did  not  involve  a  loss  of  either,  then  they 

might  viewthe  impending  change  with  resigna- 

tion although  without  pleasure.  The  School 

has  been  blown  about  by  conflicting  interests 

until  all  that  is  asked  now  is  the  chance  of  a 

final  anchorage  where  it  can  do  good  work  com- 

fortably. Being  a  school  of  applied  science  it 

has  found  a  most  satisfactory  mooring  with 

the  Imperial  College,  and  was  willing  to  con- 

tinue a  connection  that  gave  promise  of  being 

more  pleasant  year  by  year.  The  absorption 

by  a  mushroom  university  presents  no  attrac- 

tions. Even  the  obtaining  of  a  university 

degree  is  no  catch,  for  the  A. R.S.M.  is  worth 

more  than  anything  London  University  can 

give  those  about  to  start  a  career  in  mining  or 

metallurgy.  Moreover,  while  the  School  is 

now  comfortable  as  an  integral  part  of  the 

Imperial  College,  it  will  lose  its  vitality  as 

soon  as  it  is  smothered  by  absorption  in  a  local 

university.  If  the  old  students  had  been  or- 

ganized long  ago,  as  they  should  have  been, 

it  is  likely  that  they  could  have  protected 

their  Alma  Mater  more  effectually. 

Post  Graduates. — Appointments  to  post- 
graduate courses  have  been  awarded  to 

Messrs.  J.  W.  Lake,  H.  R.  Ruggles-Brise, 

B.  T.  Altson,  and  C.  M.  Wilkinson.  One 

goes  to  the  Cordoba  Copper  Co.,  in  Spain  ; 

two  others  to  the  Rand  ;  and  the  fourth  to  the 

Great  Boulder  Perseverance,  at  Kalgooriie. 

Incidentally,  we  are  glad  to  record  that  all 

four  are  members  of  the  R.S.M.  Association. 

Conversazione.— The  R.S.M.  and  R.C.S. 

conversazione  will  take  place  on  December 

18.  A  special  display  is  to  be  made  of  the 

machinery  and  plant  in  the  Bessemer  labora- 

tory. The  mining  and  smelting  of  copper  is 

to  be  illustrated,  first  by  imitation  under- 

ground workings,  then  the  ore  will  be  wound 

aloft  to  pass  through  breakers  previous  to 

concentration,  after  which  the  roasting  and 

blast-furnaces  will  be  seen  in  operation.  A 

hand  rock-drilling  competition  should  contri- 

bute to  the  amusement.  In  short,  it  is  to  be 

a  unique  technical  entertainment.  A  concert 

and  a  dance  are  also  promised,  not  to  mention 

refreshments  and  supper.  Tickets  are  ob- 

tainable from  Mr.  E.  A.  Wraight,  Royal 

School  of  Mines,  South  Kensington  ;  the  price 

being  2s,  6d.  (supper  extra). 

The  Union. — The  annual  dinner  on  the 

11th  inst.  will  take  place  after  this  goes  to 

press,  but  we  may  venture  to  predict  that  Mr. 

William  Frecheville,  A. R.S.M.,  Professor  of 

Mining,  will  take  the  chair.  The  toast  of  the 

R.S.M.  Association,  proposed  in  felicitous 

phrase  by  Dr.  Frederick  H.  Hatch,  will  be 

acknowledged  by  the  Hon.  Secretary  of  the 

Association,  who  will  take  the  opportunity  of 

announcing  that  the  Executive  Committee  has 

decided  to  ask  all  the  fourth  year  R.S.M. 

students  to  come  as  guests  to  the  first  annual 

dinner  of  the  Association  on  March  17,  so  that 

they  may  make  the  personal  acquaintance  of 

the  graduates  of  an  earlier  period  and  obtain, 

possibly,  some  useful  suggestions  on  the 

threshold  of  their  career,  while  imparting  some 

of  the  insouciance  and  joyousness  of  youth  to 
their  venerable  seniors. 417 
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METAL  MARKETS 
COPPER. 

Average  prices  of  cash  standard  copper  : 
Nov.  1913  Oct.  1913  Nov.  1912. 

i:68.  8s.  9d.        £1Z.  9s.  5d.       £11.  Os.  Od. 

The  decline  that  began  at  the  end  of  Octo- 
ber continued  throughout  November  and 

prices  have  lost  over  /"lO  in  the  month.  Such 
a  rapid  fall  anticipated  the  deterioration  in  the 

statistical  position  that  has  developed,  and  the 

alarm  signal  was  given  in  the  heavy  produc- 
tion and  increased  stocks  in  America  for  Octo- 
ber. Since  then  the  European  stocks  have  also 

registered  an  increase,  and  it  becomes  a  ques- 
tion as  to  how  much  the  fall  in  price  is  due  to 

increased  stock  or  the  increase  in  stock  is 

consequent  on  buyers'  determination  to  hold 
off  the  market  while  the  fall  is  in  progress. 

Buyers  are  certainly  ill  provided,  but  it  is  also 
certain  that  trade,  at  least  on  the  continent,  is 

falling,  while  new  orders  are  not  coming  freely. 

The  American  producers  have  followed  the 

fall  in  standard  copper  to  a  limited  extent,  the 

Amalgamated  Company  reducing  their  price 

after  other  producers  had  met  the  market.  It 
is  felt  that  they  have  sold  sparingly,  and  that 

they  must  hold  considerable  unsold  stocks. 
The  amount  of  these  stocks  no  doubt  keeps 

prices  down.  European  consumers  are  only 

waiting  for  some  sign  of  a  turn  upward  in  the 
course  of  prices  to  buy  freely  for  December 

and  January  shipment.  Such  a  sign  would  be 

given  if  these  producers  would  likewise  meet 

the  market,  and  get  rid  of  some  of  their  ac- 
cumulations. Further  shipments  of  English 

standard  copper  were  made  to  America,  but 
they  have  had  no  effect  on  prices. 

TIN. 

Average  prices  of  cash  standard  tin  : 
Nov.  1913  Oct.  1913  Nov.  1912. 

/181.0s.  Od.    ̂ 185.  Os.  3d.     /:227.  16s.  lOd. 
The  market  for  tin  has  been  extremely  de- 

pressed, and  the  statistical  position  has  em- 
boldened bears  to  sell  freely.  .\  syndicate 

formed  to  operate  on  the  bull  side  is  meeting 
with  little  success,  in  face  of  so  much  dis- 

couragement, both  from  trade  decline  and  in- 
creased supplies.  The  fall  of  about  £(i^ 

from  the  highest  certainly  lends  hoiie  that  the 
end  may  be  in  sight,  but  indications  do  not 
yet  point  in  that  direction.  China  is  again  in 
the  market  with  stocks  long  held  back  in  ex- 

pectation of  enhanced  prices,  and  I'.olivian 
ore  1^  being  shippeil  in  increasing  quaiuities. 
Am'  ri  an  demand  has  long  been  slow,  and 

Welsh  tinplate  makers  show  distrust  of  the 
future.     The  Banka  sale  went  at  ;^182.  15s. 

LEAD. 

Average  prices  of  soft  foreign  lead : 
Nov.  1913  Oct.  1913  Nov.  1912. 

^18.  13s.  9d.        ̂ 19.  9s.  5d.        iflS.  4s.  7d. 
Here  again  markets  have  been  depressed. 

The  closing  of  the  Russian  navigation  has 
freed  supplies  for  other  buyers.  The  fall  for 
the  month  is  over  £2  per  ton,  and  it  is  safe  to 
say  that  the  decline  has  been  much  overdone. 
Supplies  are  no  more  abundant  than  they 
have  been  in  the  past  months,  and  a  growing 
demand  is  certain  after  the  turn  of  the  year. 
Purchases  for  December  are  much  below 

normal,  and  as  stocks  in  consumers'  hands  are 
negligible  a  good  many  orders  have  to  be 
placed.  Forward  purchases  are  as  usual 
ignored,  and  it  is  astonishing  how  reluctant 
consumers  show  themselves  to  take  advantage 
of  the  heavy  backwardation  ruling  for  so  long. 

At  the  present  level,  buyers  would  be  well  ad- 
vised to  cover  all  sales  made.  Prices  are 

bound  to  recover  on  the  first  sign  of  a  revived 
demand. 

SPELTER. 

Average  prices  of  good  ordinary  brands : 
Nov.  1913  Oct.  1913  Nov.  1912. 

/20.T4S.  4d.      /■20.  13s.  9d.      £l^.  14s.  3d. 
Spelter  has  been  quietly  firm,  with  a  better 

demand  from  consumers.  The  prices  show  an 

improvement  of  about  lOs.  since  the  liquida- 
tion of  a  London  bull  account.  Galvanized 

sheets  have  again  been  active  after  a  long 
period  of  dulness.  The  spelter  syndicate  at 
their  last  meeting  made  no  change  in  prices, 
which  stimulated  demand.  .A.  good  deal  of 
business  has  been  done  for  spring  delivery  at 

good  prices. 
OTHER  METALS  AND  MINERALS. 

Prices  quoted  on  December  10: 

SiLVKK. — 27d.  per  oz. 
Platinum. — 185s.  per  oz. 
Bismuth. — 7s.  6d.  per  lb. 
.•\i.u MINIUM. — ^81  to  /S3  per  ton. 
Nickel. — £\1^  per  ton. 
Antimony. — ^29  to  ̂ 30  per  ton. 
Quicksilver. — £1.  10s.  per  flask. 
Manc.anese  Ore. — 9d.  to  lOid.per  unit. 
Iron  Ore.  —  Cumberland  hematite  23s. 

per  ton  at  mine.     Spanish  19s.  delivered. 
Pig  Iron. — Cleveland  49s.  6d.  per  ton. 

Hematite  61s.  3d.  per  ton. 
WoM  RAM  Ore.   -33s.  per  unit  (1%). 



SPECIAL    CORRESPONDENCE 

News  from  our  own  Correspondents  at  the  principal  mining  centres 

HUELVA. 

Rio  Tinto. — The  great  general  strike  of 
October- November  1913  is  over.  So  far, 
however,  from  the  result  being  to  improve  the 
relations  between  the  Spanish  workmen  and 
the  English  administration,  these  relations  are 

if  anything  worse  than  before.  The  men's 
leaders  hail  the  result  as  a  victory  for  their 
cause  and  for  the  Union,  accept  the  Com- 

pany's concessions  as  an  instalment,  and  will 
commence  forthwith  preparations  for  another 
general  strike  so  soon  as  the  Union  shall  be 

financially  strong  enough.  The  political  ob- 
ject of  the  strike  has  been  fully  attained,  a 

homogeneous  band  of  Socialist  councillors 
having  been  returned  to  the  muncipalities  of 
Rio  Tinto  and  Nerva.  In  future,  instead  of 
controlling  absolutely  these  municipalities  by 
means  of  its  own  nominees,  the  Company  will 

be  faced  by  hostile  majorities  in  both  town- 
ships, which  are  inhabited  by  its  own  work- 

people, and  situated  within  its  own  landed 
estate. 

The  terms  of  settlement  have  been  pub- 
lished in  the  local  papers  ;  the  most  important 

concessions  are  the  followmg  : 
1 .  The  hours  of  work  in  the  surface  departments, 

formerly  9,  have  been  reduced  to  8^.  (The 
strikers  had  demanded  8). 

2.  From  January  next  the  Company  will  inaugurate 

a  system  of  pensions,  to  which  all  aged  and  in- 
firm employees  will  have  a  right,  instead  of 

such  pensions  being  granted  as  heretofore  to 
only  a  very  limited  number  of  selected  persons, 

as  a  free  act  of  grace  on  the  part  of  the  manage- 
ment. 

3.  Those  men  who  may  record  their  objection  to 
work  for  contractors  will  be  found  work  directly 
under  the  Company. 

4.  Any  man  having  a  complaint  to  bring  before  his 
chief,  or  before  the  newly  created  board  of  the 
principal  departmental  chiefs,  shall  be  entitled 
to  the  assistance  of  another  employee  from  his 
own  department  to  present  and  support  his 
complaint. 

5.  All  those  dismissed  "  on  account  of  social  ques- 
tions "  shall  be  reinstated. 

6.  The  questions  of  a  rise  in  wages  of  25  centimes 

per  day  all  round,  and  of  a  guaranteed  mini- 
mum wage  of  3i  pesetas  for  all  piece-workers 

underground  shall  be  submitted  to  a  mixed 
commission  composed  of  representatives  of  the 
Company,  of  the  men,  and  of  the  Government ; 
who  will  render  a  decision  by  the  first  of  Janu- 

ary 1914. 

As  will  be  seen,  the  concessions,  except  the 

last,  are  of  no  great  moment.     Reading  be- 

tween the  lines,  however,  Nos.  3  and  4  give 
sufficient  indication  of  the  legitimate  cause  for 
complaint  the  men  must  have  had,  and  of 
some  of  the  abuses  that  existed. 

Apart  from  the  deplorable  loss  of  life  and 

the  loss  of  six  weeks'  production,  the  strike 
must  have  cost  the  Rio  Tinto  shareholders  at 

least  a  couple  of  hundred  thousand  pounds. 
Owing  to  the  exceptional  rains  that  affected 
the  province  of  Huelva  during  the  latter  part 
of  October  and  beginning  of  November,  most 
of  the  mines  had  great  difficulty  in  saving 
from  waste  the  copper  liquor  produced  in  such 
abnormal  quantity,  in  spite  of  being  able  to 
utilize  extra  labour  for  the  purpose.  At  Rio 
Tinto,  owing  to  the  impossibility  of  getting 
men  to  collect  the  copper  precipitate  in  the 
ordinary  way,  the  bulk  of  the  contents  of  an 
abnormally  large  stream  of  copper  liquor  ran 
to  waste  for  many  days,  and  the  loss  of  cop- 

per must  have  amounted  to  from  50  to  100 
tons  per  day  during  several  weeks.  In  the 
absence  of  the  usual  staff  of  workmen,  mem- 

bers of  the  English  staff  were  employed 
shovelling  out  such  copper  precipitate  as  could 
be  come  at  easily,  during  several  days,  until  a 

mob  of  strikers'  wive'^  and  other  women  from 
Nerva  came  down  with  sticks  and  stones  and 

drove  them  away  !  But  the  loss  of  copper 
down  the  river  is  only  one  item  in  the  list  of 
disasters.  A  couple  of  thousand  iron  wagons 
were  left  full  of  cupreous  pyrites  when  the 
strike  started,  and  most  of  the  wagon-bodies 
are  so  eaten  away  as  to  be  only  fit  for  the 
scrap-heap.  In  addition  to  the  fire  in  the 
Alicia  shaft,  which  renders  a  section  of  the 
San  Dionisio  mine  unworkable  for  some  time, 
and  to  the  loss  of  the  main  San  Dionisio 

pumps,  which  has  left  all  the  lower  workings 
of  that  mine  full  of  water  and  inaccessible, 

the  rains  have  caused  a  large  amount  of  settle- 
ment in  the  South  Lode  mine  under  the  town, 

as  a  consequence  of  which,  in  the  absence  of 
the  usual  maintenance  gangs  of  timbermen, 
many  of  the  stopes  there  also  have  collapsed, 
and  will  not  be  accessible  for  a  long  time  to 
come.  Taking  these  and  a  large  number  of 
smaller  items  into  consideration,  it  is  probable 
that  ̂ 200,000  is  a  low  estimate  of  the  direct 
loss  caused  by  the  strike,  without  taking  into 
account  the  loss  of  production. 

In  the  opinion  of  those  best  competent  to 
419 
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judge,  the  whole  business  could  hardly  have 
been  worse  handled.  On  the  one  hand,  it  is 

probable  that  timely  concessions  would  have 
averted  the  strike  ;  on  the  other  hand,  it  is  cer- 

tain that  had  the  management  held  out  for  an- 
other week  or  ten  days  the  men  would  have 

surrendered  unconditionally  and  gone  back  to 

work  on  the  Company's  terms,  disowning 
their  leaders.  Instead  of  this  the  manage- 

ment held  out  until  they  had  incurred  an  enor- 
mous loss,  and  strung  up  to  its  very  highest 

pitch  the  hostility  of  the  strikers — and  then 
climbed  down  from  their  non  posstimus  atti- 
tude. 

The  most  lamentable  thing  about  the  affair 

is  that  the  whole  trouble  might  have   been 

avoided,  and  the  strike  prevented,  by  a  few 
concessions  made  in  time,  if  there  had  been 

an  earnest  desire  to  root  out  abuses,  and  above 

all  had  the  management  been  a  little  more  in 

touch,  not  only  with  its  workmen,  but  with 

educated  Spanish  feeling  outside,  and  with  its 

own  Spanish  employees.     The  latter  saw  the 
storm  coming,  but  did  nothing  to  stave  it  off 

or   warn  the  management,  half  of  them  be- 
cause they  were  afraid  of  being  discharged 

upon  the  spot  if  they  said  anything  that  could 
be  construed   as   criticism   of  their   English 

chiefs,  the  other  half  because  they  had  be- 
come disgusted  and  alienated  in  consequence 

of  the   contemptuous   treatment  accorded  to 
them  for  many  years  past  by  the  English  staff. 

It  is  difficult  for  anyone  at  a  distance  to 
realize  to  how  great  an  extent  the  whole  Rio 
Tinto  administration,  managers,  departmental 
chiefs,  and  directors,  is  ignorant  of,  and  out 

of  touch  with,  Spanish  feeling,  and  how  suc- 
cessfully they  have  managed  to  antagonize, 

not  only  their  employees  and  workmen,  but 
all  the  best  elements  in  the  district,  and  to 

forfeit  by  their  open  contempt   for  Spanish 
ideas  in  general  and  for  their  neighbours  in 

particular,  the  esteem  and  sympathy  of  edu- 
cated and  influential  circles  in  the  Province. 

Although  the  whole  administrative  organiza- 
tion of  Spain  is  rotten,  the  Spanish  are  a  sen- 

sitive and  in  their  way  a  cultured  people,  and 
the  domineering  way  in  which  Rio  Tinto  runs 
its  imperiitm  in  imf>erio,  with  scant  regard 

for  other  people's  rights  and  ostentatious  dis- 
regard of  their  opinions,  rankles  in  their  minds. 

Their   sympathy   is    further   alienated  when 

they  see  that,  as  in  the  notorious  i'eha  case, 
advantage  is  taken  of  every  legal  subterfuge 
in  order  to  carry  out   the  ignoble  policy  of 
crushing  or  injuring  a  small  competitor.    Their 
last    'red  of  respect  for  the  English  adininis- 
trati'.ii  vanishes  when  current  gossip  tends  to 

destroy  the  tradition  of  British  incorruptibility 
(our  best  if  not  our  only  claim  to  respect  in 
foreign  lands),  and  accuses  English  officials 
of  taking  presents  from  contractors. 

Many  of  the  departmental  chiefs  and  man- 
agers of  Rio  Tinto  have  had  little  more  than 

a  bowing  acquaintance  even  with  the  Spanish 
language,  and  know  nothing  of  the  people ; 
for  instance,  there  are  today  at  Rio  Tinto 
chiefs  who  have  been  there  for  20  years,  with- 

out having  ever  addressed  any  of  their  men 
in  a  body,  or  having  learnt  anything  more 
about  them,  individually  or  collectively,  than 
what  the  chief  foremen  and  contractors  may 

have  chosen  to  say.  The  only  manager  of 
Rio  Tinto  in  recent  times  who  ever  really 

understood  the  people  was  the  late  Neil  Ken- 
nedy, formerly  consulting  engineer,  now  alas 

gathered  to  his  fathers,  and  even  he  could 
never  get  a  free  hand. 

CAMBORNE. 

Levant. — Once  again  this  famous  mine  is 
being  worked  at  a  loss.  For  the  sixteen  weeks 
ended  October  25,  the  expenditure  exceeded 

the  receipts  by  £3>9'\;  of  which  £^250  went  in 
dues  to  the  lords.  This  loss,  as  against  a 

profit  of  ;^1187  for  the  previous  four  months, 
is  accounted  for  by  the  increased  expenditure 
on  wages  and  materials  due  chiefly  to  a  larger 

quantity  of  ore  being  handled,  to  a  decrease 
in  the  credit  for  copper,  and  to  a  drop  in  the 

price  of  black  tin  of  ;^17  per  ton,  so  that  al- 
though the  sale  of  concentrate  was  increased 

by  16  tons,  it  realized  only  about  the  same 
sum  as  the  smaller  quantity  last  time.  The 
tonnage  milled  was  8117,  and  the  recovery  of 
black  tin  32  lb.  per  ton  as  against  30  lb.  last 

account.  From  the  chairman's  remarks  and 
the  manager's  supplementary  report,  it  would 
appear  that  unless  there  is  an  increase  in  the 
price  of  tin,  there  is  little  prospect  of  making 
profits,  and  as  the  chairman  added,  that  is  the 

present  position  of  many  of  the  mines.  No 

progress  appears  to  have  been  made  respect- 
ing the  new  lease. 

Goss  Moor  Tin  Alluvials.  —  The  ac- 
counts for  the  year  ended  August  3 1  show  a 

loss  of  £^4458.  From  the  report  of  the  man- 
ager it  appears  that  the  plant  was  working 

4627  hours,  from  which  must  be  deducted 

236  hours  occupied  in  running-down  the  boxes. 
For  several  reasons,  474  hours  were  lost,  and 
it  took  764  hours  to  float  the  pontoon  to  the 
various  sites,  the  frequency  of  floating  being 
due  to  the  shallowness  of  the  ground  worked. 
During  the  period  of  actual  work,  221,373 

cubic   yards  of  ground   were  treated,  or  ap- 
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proximately  50  cubic  yards  per  hour.  The 
recovery  of  black  tin  was  35  tons  13  cwt.  or 
5f  oz.  per  cubic  yard.  Under  a  previous 
manager,  very  poor  ground  was  run  into,  and 
so  for  the  greatest  part  of  the  year,  the  plant 
was  working  through  old  tailing  to  get  back 
into  the  main  run  toward  the  middle  of  the 
moor,  where  the  average  depth  is  20  ft.  It  is 
stated  that  this  deep  ground  has  now  been 

reached  and  that  the  returns  are  steadily  in- 
creasing. The  portable  prospecting  plant 

worked  in  three  different  parts  of  the  pro- 
perty with  encouraging  results. 

Dolcoath. — No  doubt  the  fall  in  the  price 
of  the  shares  of  this  company  is  explained  by 

West  Kitty. — Although  no  official  informa- 
tion has  been  issued  to  the  shareholders  for 

many  months,  it  is  evident  from  the  recent 
sales  at  the  ticketing  that  the  position  of  af- 

fairs at  this  mine  has  considerably  improved. 
For  the  first  four  months  of  the  current  year, 
the  sales  of  black  tin  amounted  to  51  tons, 
realizing  ;^7314,  while  for  the  four  months 
ended  September  30,  the  quantity  was  74i 
tons  valued  at  ;/r8761,  so  that  had  there  not 
been  such  a  serious  fall  in  the  price,  the  im- 

provement financially  would  have  been  sub- 
stantial. During  the  latter  part  of  1912  and 

until  early  in  May  last,  difficulty  was  ex- 
perienced with  water,  but   for  the   last  few 

WHEAL   FRIENDLY  SHAFT   OF   WEST  KITTY  MINE. 

the  general  shrinkage  in  the  tonnage  crushed, 
the  recovery,  and  also  the  price  realized  for 

the  product,  as  is  clearly  shown  in  the  follow- 
ing comparative  figures  of  the  first  five  months 

of  the  half-year  ended  June  30  last,  and  the 
first  five  months  of  the  current  six  months  : 

months,  the  mine  has  been  kept  in  fork  and 
a  dam  has  been  built  to  hold  back  the  water 

from  the  Thomas's  and  Reynolds's  sections 
of  the  mines.  The  pumping  engines  on  these 
two  mines  have  been  stopped  and  the  water 
now  flows  into  the  Wheal  Kitty  property.    It 

1913 Tonnage  milled 

Sales  of  Black  Tin Recovery 

Lb.  per  ton 

Value 
Crop 

T.        C. 

592-    14 
524       8 

Slime 
T.       C. 

Jan.  1  to  May  24   47,960 
44,727 

58     19 
53     18 304 

289 /90,023 

2:63,786 

July  1  to  Nov.  22   

This  serious  fall  must  materially  affect  the 
profit  for  the  current  six  months,  for  it  is  un- 

likely that  the  working  cost  has  been  much 

reduced,  particularly  in  view  of  the  manager's 
forecast  of  increased  development. 

is  understood  that  at  the  bottom  of  the  mine, 
the  assay-values  are  equal  to  what  they  were 
above,  and  the  management  is  making  every 
effort  to  sink  the  main  Engine  Shaft  at  Wheal 

Friendly  so  as  to  open -up  the  lodes  in  depth. 
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Great  importance  is  attached  to  what  is  locally 
known  as  the  New  Lode,  which  has  been  in- 

tersected to  the  south  of  this  shaft.  It  is  re- 

ported to  be  5  ft.  wide  with  an  assay-value  of 

2i%  tin  oxide  and  dips  in  a  northerly  direc- 

tion at  approximately  30°.  It  is  thought,  how- 
ever, that  this  lode  is  not  a  new  one,  but  that 

it  is  a  continuation  of  the  old  West  Kitty  lode 
from  which  such  large  quantities  of  tin  were 
extracted  in  the  past.  It  is  with  the  view  of 

developing  this  continuation,  in  conjunction 
with  other  lodes  to  the  north  of  the  shaft,  that 
the  whole  efforts  of  the  company  are  now 

being  directed.  To  the  north  of  the  shaft,  the 
lode,  which  was  originally  supposed  to  be  the 
continuation  of  the  West  Kitty  lode,  is  also 

being  developed,  and  the  assay-values  ob- 
tained therefrom  are  reported  to  be  satis- 

factory, so  that  the  general  position  of  the 

mine  may  be  considered  to  be  steadily  im- 
proving. 

The  Clay-Workers'  Strike.— As  antici 
pated  m  my  October  letter  the  strike  has  col- 

lapsed, and  the  men  are  back  at  work,  without 

anyimprovement  in  their  conditions  of  service, 
and  without  having  secured  the  recognition  of 

the  Worker's  U  nion.  There  was  some  j  usti  fica- 
tion  for  the  strike,  but  the  men  were  badly 
led,  and  the  methods  adopted  alienated  public 

sympathy.  Another  effort  will  assuredly  be 
made  sooner  or  later. 

Botallack. — The  report  issued  for  the  year 
ended  June  30  last  does  not  make  cheerful 

reading.     During  this  period  Allen's  shaft  was 
sunk    110    ft.,    at    an    average  cost  of   ̂ 18. 
8s.  Od.  per  foot,  and  the  depth  from  surface  is 
1477    ft.     A   large   amount    of   development 
work  has  been  carried  out  on  the  No.  2  lode 
at  the  7th,  8th,  9th,  and  10th  levels,  and  while 
the  results  in  the  first  two  have  been  fairly 
satisfactory,   the   lode    in    the   9th   and    10th 
levels  has  been  narrow  in  width  and  poor  in 
value,  and  all  work  in  the  bottom  has  now 
been  suspended  pending  developments  in  the 
levels  above.     The  developments  on  the  Nar- 

row Lode,  on  which  great  hopes  were  based 

in  view  of  past  results,  have  alsci  been  disap- 
pointing.    The  lode  was  attacked  at  the  6th, 

7th,  and  9th  levels,  but  although  averaging  20 
ft.  wide,  showed  no  ore  of  any  value,  nur  gave 
indication   of    improvement.     The    only    ex- 

planation the  management  can  afTord  of  this 
disappearance  of  ore   is   the  change   in   the 
("iintry  rock  from  kiUas  to  granite.     In  this 
district,  no  ore  of  any  consequence  has  been 
foui;  1  m  the  granite,  as  witness  the  result  of 
de\(    .[inent  at    Levant.     During   the   year, 
11,9-     tons  from  the  mine  and   13,20s  tons 

from  the  dump  were  treated,  for  a  yield  of 
only  131  tons  black  tin,  or  llf  lb.  per  ton. 

Carn  Brea  &  Tincroft. — The  future  of 
these  mines  is  the  topic  absorbing  the  interest 
of  all  concerned  with  the  Camborne  mining 
district.  All  sorts  of  rumours  are  afloat,  but 

little  official  information  has  been  made  pub- 
lic. Certain  it  is  that  the  Carn  Brea  stamps 

have  been  stopped,  and  the  employees  dis- 
charged, the  ore  from  Carn  Brea  now  being 

hauled  through  Highburrow  East  Shaft  to 
Tincroft  and  stamped  there.  It  is  persistently 
stated  in  the  district  that  the  Carn  Brea  sec- 

tion of  the  mines  is  to  be  closed  and  this  is 

probably  a  reliable  forecast  of  the  recommend- 
ation made  by  Messrs.  James  Bros,  in  their 

report.  The  produce  from  this  section  has 
been  very  low  for  some  time  past.  Many  local 

people  would  like  to  see  it  drained  to  the  bot- 
tom and  the  Highburrow  lode  vigorously  de- 

veloped. This  was  the  recommendation  of 
Forster  Brown  when  he  was  consulting  engi- 

neer, but  it  would  cost  a  large  sum  of  money, 
which  for  speculative  undertakings  of  this 
nature  is,  just  now,  very  scarce.  The  loss  on 
working  the  mines  for  the  sixteen  weeks  ended 
October  18  was  ;^6731. 

Falmouth  Consolidated. — All  work  un- 
derground at  the  Wheal  Jane  mine  belonging 

to  this  company  has  been  suspended  and  most 
of  the  men  discharged.  It  will  be  recalled 
that  this  company  was  registered  on  February 
15,  1907,  with  a  nominal  capital  of  ̂ 150,000, 
the  purchase  consideration  being  ̂ 80,000, 

payable  ̂ 5000  in  cash  and  the  balance  in 
fully-paid  shares.  The  cash  subscription  for 
working  capital  at  the  time  was  ̂ 44,683. 
Subsequently  bonds  of  one  kind  and  another 
were  issued  to  the  value  of  ̂ 60,000,  and 

/20,000  was  borrowed  against  security,  so 
that  a  large  sum  of  money  has  been  sunk  on 
the  property.  In  the  original  equipment, 
ball-mills  were  installed,  but  they  proved  a 

failure,  and  subsequently  60  Californian 
stamps  were  substituted.  The  folly  of  having 
directors  who  know  little  or  nothing  about 
mining  is  well  illustrated  in  this  case.  The 

chairman  at  one  meeting  declared  that  suffi- 
cient ore  was  opened  up,  or  readily  accessible, 

to  keep  1000  Californian  stamps  at  work,  and 
probably  there  was  ore  of  a  kind  available,  but 
not  ore  in  the  true  sense  of  the  word.  Again, 

at  the  meeting  in  February  last  he  is  report- 
ed to  have  said  that  he  was  confident  that  a 

working  profit  at  the  rate  of  about  /,'30,000 
per  annum  would  be  realized  from  then  on- 

ward. This  failure  will  be  seriously  felt  in 
the  Truro  district,  for  400  men  were  employed. 
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MELBOURNE. 

North  Queensland. — Here  also  mining 
has  assumed  a  little  brighter  hue.  The  rea- 

son for  this  is  not  the  development  at  the  Mt. 
Elliott  mine,  but  is  through  the  striking  of 
pyritic  ore  at  the  Hampden  copper  mine  at  a 
depth  of  about  320  ft.  So  far  no  great  extent 
of  the  copper  pyrite  has  been  actually  opened 
up,  still  the  striking  of  this  class  of  ore  in  the 
property  is  of  importance  to  the  company,  and 
therefore  the  progress  of  work  is  being  most 
closely  followed.  The  company  has  recently 
installed  fresh  water-jackets  and  better  returns 
may  be  looked  for  ;  still  unless  rain  falls  fairly 

quantity  of  ore  developed  and  to  the  distance 
of  the  mine  from  any  railway.  Gerald  Wil- 

liams (lately  manager)  has  preceded  this  letter 
to  London,  and  W.  H.  Corbould  is  acting  as 
consulting  engineer  for  the  London  directors. 

Gold. — No  fresh  developments  in  connec- 
tion with  gold  mining  have  to  be  reported.  In 

Victoria  the  working  out  of  some  of  the  deep 
leads  is  still  progressing,  but  as  the  slope  is 
followed  the  results  become  less  satisfactory, 

due  to  the  wider  stretch  of  the  '  gutter ' 
and  the  way  in  which  the  gold  is  dispersed. 
What  has  now  become  established  is  that  it 
takes  at  least  11  dwt.  per  square  fathom  to 

\yrandang,       '"'j'"         ̂^  ̂'""^^ 

Hampden   y.^VKmlay  ^^^'"^°-'^ ^yi""'  Corfield 
Scale  of  Miles 

NORTH  QUEENSLAND. 

soon  in  North  Queensland  trouble  with  the 

water-jackets  through  the  use  of  mine-water 
must  recur.  It  is  not  generally  recognized  by 
investors  in  the  Hampden  mine  that  in  the 
Wallaroo  property  of  the  Macgregor  group  a 
fair  quantity  of  rich  ore  exists.  This  will  be 

of  service  later  when  the  company  has  estab- 
lished railway  connection  with  that  centre. 

Now  that  the  astonishment  over  the  terms  of 

the  Mount  Oxide  deal  has  subsided,  the  ques- 
tion is  being  asked,  when  will  the  company 

get  to  work  on  a  fair  scale.  The  Sydney 
shareholders  are  exceedingly  annoyed  at  the 
way  in  which  they  have  had  to  accept  terms 
dictated  from  London.  There  can  be  no  ques- 

tion that  the  capitalization  of  the  concern  is 
altogether  too  great  when  regard  is  paid  to  the 
6—4 

meet  costs  today,  and  now  that  Mr.  Justice 
Higgins  is  interfering  with  the  industry  again, 
another  pennyweight  will  be  required.  All 
the  same,  some  of  the  undeveloped  gutters  are 
being  prospected  in  the  hope  that  they  may 

prove  to  be  remunerative.  But  only  the  faith- 
ful will  support  these  ventures.  In  New 

South  Wales  the  dredging  areas  are  being  ex- 
hausted, so  that  there  a  steady  decline  of 

the  gold  yield  is  assured,  and  the  same  condi- 
tion exists  in  Queensland  despite  the  additions 

that  have  been  made  to  the  output  through  the 

treatment  of  the  copper-gold  ores  of  the  Clon- 
curry  region.  In  Western  Australia  the  out- 

put is  improving  a  shade,  but,  apart  from  a 
strike  at  Ruby  Wells,  near  Meekatharra,  the 

month's  prospecting  has  been  featureless. 
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Broken  Hill.— The  striking  of  the  lode  at 
1400  ft.  in  the  cross-cut  of  the  North  mine  is 
an  event  of  great  importance.  It  has  to  be 
understood  of  the  Broken  Hill  district  that 

the  Proprietary  company  pegged  out  origin- 
ally 3  blocks  having  a  total  length  of  3000  ft. 

in  which  the  ore  shoots  at  one  end  pitched 
south  and  on  the  other  end  pitched  north. 
Following  the  ore-channel  northward,  several 
distinct  ore-shoots  are  disclosed.  That  worked 

by  the  North  company  pitched  into  its  ground 
from  the  Junction  and  Junction  North  mines. 
Separated  from  this  shoot  by  about  300  ft.  of 
country  is  the  most  northerly  orebody  yet 
found  in  the  main  lode.  At  a  depth  of  1200  ft. 
the  main  shoot  is  about  1200  ft.  long  and  it 
now  extends  from  the  J  unction  North  boundary 
about  900  ft.  into  the  North  mine.  This  is 

the  orebody  that  has  been  struck  in  the  cross- 
cut at  1400  ft.  and  at  the  time  of  writing  it 

had  been  bored  for  102  ft.,  the  average  grade 

being  17"..  lead,  about  8  oz.  silver,  and  10% 
zinc.  These  assay-values  are  remarkably 
high  for  such  a  depth  and  have  attracted  wide 
attention.  So  far,  of  course,  the  work  at  1400 
ft.  is  in  the  early  prospecting  stage,  but  it  is 
to  the  credit  of  the  management  that  it  never 
had  the  least  doubt  as  to  the  lode  being  cut 
at  the  depth  at  which  mining  is  now  being 
conducted.  Seeing  that  in  the  Junction  North 
mine  to  the  south  the  keel  of  the  shoot  had 

been  exposed,  and  bearing  in  mind  the  shallow 
depth  at  which  the  shoots  of  ore  in  the  Block 
14,  British,  Proprietary,  and  Block  10  mines 
had  cut  out,  some  fear  existed  that  the  com- 

pany might  not  get  so  large  an  orebody  as 
was  hoped  at  1400  ft.  However,  it  would 
appear  that  the  company  is  going  to  have 
another  big  development  at  1400  ft.  If  the 
orebody  is  of  the  same  size  as  on  No.  12  level, 
then  an  addition  of  1,000,000  tons  will  be 
made  to  the  reserve.  In  the  matter  of  metal 

contents,  if  the  ore-shoot  keeps  up  to  16%, 
then  the  ore  will  be  of  the  best  grade  handled 
at  Broken  Hill.  It  would  not  be  right,  when 
discussing  this  discovery,  to  ignore  the  equally 
important  find  made  at  the  other  end  of  the 
field  by  the  South  company.  Boring  from 
the  No.  11  level,  an  orebody  160  ft.  wide 

giving  high  assay-value  has  been  passed 
through.  Then  at  the  Block  10  mine  also 
some  excitement  has  been  occasioned  hy  the 

way  in  which  a  western  orebody  tii  •>  mcA  on 
the  boundary  of  the  Sulphide  Corporation's 
Central  mine  has  been  opening  up.  It  would 

apjv-  -  therefore,  as  if  the  year  1913  i-^  likely 
to  i  i:  well  for  liroken   Hill  by  insuring 
to  it  discoveries  of  great  importance  from  the 

standpoint  of  increased  ore  reserves. 
Ardlethan. — In  this  tin  district  of  New 

South  Wales  a  rude  awakening  has  come  to 
people  who  assumed  that  it  was  to  develop 
into  a  big  lode-tin  mining  district.  A  number 
of  claims  were  pegged,  a  considerable  amount 
of  capital  was  subscribed,  but  despite  the  ex- 

istence of  rich  patches,  the  bulk  of  the  pro- 
perties taken  up  have  failed  to  develop  any- 

where within  coo-ee  of  the  sanguine  expecta- 
tions of  the  company  promoter.  It  is  com- 
puted that  ;^300,000  in  hard  cash  has  been 

lost  in  Ardlethan  companies  during  the  past 
few  months.  This  means  that  the  public  has 
rushed  in  to  invest  when  the  proper  course 
was  to  have  held  off  until  an  appreciable 
amount  of  development  work  had  been  done. 

The  best  property  on  the  field  is  the  Car- 
pathia,  but  even  it  is  over-capitalized.  There 
is  no  denying  that  some  of  the  ore-shoots  are 
exceedingly  rich,  but  their  extent  has  to  be 
demonstrated.  Had  investors  given  thought 
to  the  subject  for  a  moment,  they  would  have 
remembered  that  with  the  exception  of  the 
Vulcan,  in  North  Queensland,  there  is  not  a 
lode-tin  mine  in  Australasia  that  has  ever 
stood  the  test  of  development.  The  real  truth 
is  that  Ardlethan  is  suited  to  small  prospecting 

companies,  whereby  every  penny  of  expendi- 
ture would  be  watched  and  close  attention 

would  be  paid  to  geological  signs. 

Osmiridium. — Very  few  discoveries  of 
late  compare  in  interest  with  that  of  osmir- 

idium in  Northern  Tasmania.  The  mineral 
has  been  known  to  exist  in  the  streams  of 

that  part  of  Tasmania  for  some  time  past,  but 
there  was  no  evidence  of  its  existence  in  place 
until  recently.  When  the  news  first  came  to 
hand,  it  was  received  with  a  considerable 

amount  of  incredulity,  just  as  was  the  state- 
ment made  some  three  years  back  that  plati- 

num had  been  discovered  in  place  in  payable 

quantity  in  Gippsland,  Victoria.  Work  at 
the  smelter  has  established  beyond  all  ques- 

tion that  platinum  is  found  in  Gippsland  in 

the  matrix,  and  now  it  is  proved  that  osmir- 
idium exists  similarly  in  Tasmania.  The  dis- 

trict is  one  in  which  I'^nglish  capital  was  sunk 
some  time  ago  near  Ileazelwood  in  a  silver, 

lead,  and  copper  mining  venture,  but  unfor- 
tunately without  profitableresult.  The  country 

where  osmiridium  is  found  is  mountainous  and 

can  only  be  approached  by  foot-track.  The 
locality  where  the  most  progressive  work  is 
being  undertaken  is  at  Bald  Hill,  which  can 
be  described  as  being  a  continuous  mass  of 
serpentinized  rock.  W.  H.  Twelvetrees 
(Government  Geologist  of  Tasmania)  claims 
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that  the  original  rock  was  gabbro  or  peri- 
dotite,  and  he  holds  to  the  view  that  the  source 
of  the  osmiridium  is  the  outside  belt  of  ser- 

pentinized  rock.  He  says:  "Close  observa- tion has  satisfied  me  that  we  have  here  that 
rare  occurrence  osmiridium  in  undisturbed 

serpentinized  rocks.  Rock  in  the  immediate 
neighbourhood  shows  decayed  whitish  flakes 
of  bronzite,  having  a  mica  like  appearance. 
So  here,  too,  the  matrix  rock  of  the  mineral 

is  probably  a  peridotite."  Some  specimens 
taken  by  Mr.  Twelvetrees  from  the  rock  in 

Caudry's  mine  yielded  specks  of  osmiridium 
equal  to  2  oz.  per  ton.     Some  of  the  rock  in 

to  be  an  alloy  of  osmium  and  iridium  has  been 
discovered. 

TORONTO. 

Cobalt.  —  The  draining  of  Kerr  lake  has 
proved  a  profitable  venture  for  the  Kerr  Lake 
Mining  Co.,  resulting  in  the  exposure  of  a 
vein  of  plate  silver.  It  is  an  extension  of  the 
main  east  vein,  and  for  a  distance  of  over  210 
ft.  averages  about  7  in.  wide.  The  vein  has 
been  worked  on  the  lower  levels,  where  it  is 
not  nearly  so  rich  or  wide  as  it  shows  on  the 

surface.  During  October  the  Nipissing'mined ore  of  an  estimated  net  value  of  $218,772,  and 

COBALT  LAKE  MINE,   AT  COBALT. 

which  he  could  detect  no  surface  sign  of  the 
mineral,  even  after  careful  examination  with 
a  magnifying  glass,  gave  a  return  equal  to 
over  59  oz.  per  ton.  The  associated  minerals 
are  magnetite  and  chromite.  So  far,  the  bulk 
of  the  mineral  extracted  has  been  obtained 

from  alluvium  in  the  adjoining  creeks  and 
rivers,  or  from  crevices  in  the  rocks,  but  Mr. 
Twelvetrees  personally  satisfied  himself  as  to 
the  existence  of  the  mineral  in  place.  In  some 

quarters  the  view  is  taken  that  certain  forma- 
tions of  chalcedony  and  opaline  silica  are  the 

source,  but  this  view  is  not  acceptable  to  Mr. 
Twelvetrees,  who  seems  to  rely  on  the  ser- 

pentine being  the  original  matrix  of  the  min- 
eral. Some  fair-sized  nuggets  have  been  dis- 

covered, one  piece  weighing  9  dwt.  This 

*  slug '  is  described  as  a  solid  nugget  of  clus- 
tered crystals.  Another  nugget  weighed  6  dwt. 

15  gr.  and  another  7  dwt.  An  unknown  min- 
eral which  the  Government  Geologist  believes 

shipped  bullion  from  the  Nipissing  and  cus- 
toms ore  of  an  estimated  net  valueof  $348,612. 

The  low-grade  mill  treated  7461  tons,  and  the 
high-grade  mill  180  tons  of  ore.  At  the  4th 
level  of  the  Meyer  shaft  near  the  Keewatin 
contact  a  branch  vein  1  to  2  in.  of  2000  oz. 
ore  has  been  encountered.  Shaft  No.  64  is 

being  put  down  to  the  900-ft.  level.  The  pro- 
duction of  the  La  Rose  for  October  was 

203,454  oz.  of  silver,  and  the  profit  $67,927. 

The  surplus,  including  the  value  of  outstand- 
ing shipmentsandore  on  hand,  was  $1,709,579. 

The  Seneca  Superior  has  tapped  its  main  vein 
on  the  100-ft.  level,  where  it  is  6  in.  wide  of 
1000-oz.  ore.  It  is  of  a  lower  grade  than  on 
the  deeper  levels  but  the  vein  is  wider.  The 
greatest  amount  of  work  has  been  done  on 
the  200-ft.  level,  where  there  is  a  rich  ore- 
shoot  400-ft.  long  from  3  to  4  in.  wide.  The 
extension  of  the  Seneca  Superior  vein  on  the 
adjoining   Gould    property    has   pinched  out 
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after  being  followed  for  about  30  ft.  The 
Pan-Silver,  owning  two  claims  next  to  the 
Beaver  and  Temiskaming  mines,  has  recently 
made  two  good  discoveries.  One  vein  struck 
at  the  200- ft.  level  5  in.  wide  runs  upwards  of 

4000  oz.  per  ton,  with  about  3  ft.  of  wall-rock, 
which  will  make  good  milling  ore.  A  new 

vein  recently  opened  upon  the  Penn-Canadian 
is  yielding  well,  the  production  for  October 
amounting  to  60,015  oz.  The  mill  has  been 

running  steadily  for  some  months.  The  Temis- 
kaming has  passed  its  usual  dividend  owing 

to  the  unfavourable  condition  of  the  mine,  the 

small  patches  of  high-grade  ore  found  on  the 
lower  levels  having  yielded  inconsiderable  re- 

turns. Lack  of  funds  has  also  made  neces- 
sary the  stoppage  of  work  on  the  North  Dome 

of  Porcupine  controlled  by  this  company. 
The  Crown  Reserve  has  declared  its  regular 
2%  monthly  dividend,  but  did  not  make  an 
extra  Christmas  distribution  to  its  share- 

holders, as  was  expected.  The  production 
of  the  McKinley-Darragh  for  October  was 
192,749  oz.,  of  which  60,017  came  from  the 
Savage.  This  is  a  considerable  falling  off  as 
compared  with  September,  partly  due  to  lack 
of  power.  Rich  ore  continues  to  be  produced 
from  No.  40  vein,  from  which  alone  43,000  oz. 
were  taken. 

Porcupine. — The  steady  output  of   this 
district  during  the  current  year  has  resulted 
in   a  notable  increase  of  gold  production  in 
Ontario.     According  to  returns  made  to  the 
Bureau  of  Mines  for  the  first  nine  months 

of  the   year,  the  production   was  valued  at 
$3,281,027,  being  an  increase  of  $2,162,692 
over  the  corresponding  period  of  1912.     Of 

this  amount  all  but  §174,777  came  from  Por- 
cupine. The  output  of  the  Dome  for  October 

showed  a  considerable  increase,  the  number 
of  tons  treated  being  12,370,  with  an  average 

recovery  of  $9"54,  making  a  total  of  §1 18,000. 
The  report  of  the  Hollinger  for  the  four  weeks 
ending  October  7  showed  a  gross  profit  of 
$131,510.     The  mill  ran  88%  of  the  possible 
running  time,  treating  11,850  tons  of  ore  of 

an  average  value  of  $17*39,  and  making  an 
approximate  extraction  of  96%.  About  100  ft. 
of  driving  had  been  done  on  No.  1  vein  at  the 
425-ft.  level,  which  showed  no  fallmg  off  in 
grade  or  width  of  ore.  A  winze  is  being  sunk 
to  550  ft.     The  Mclntyre  has  issued  a  state- 

ment for  October,  showing  a  total  production 
of  $39,242  from  the  milling  of  4131   tons  of 
ore  and  26  tons  of  concentrate.     The  assay- 

value  of  the  ore  treated  was  $9*57,  ami  the 
extraction  95%.     The   Dome  Lake  muic    is 
likely  to  change  owners,  examinations  of  the 

property  having  been  made  in  the  interests  of 
the  Hudson  Bay  Mines  of  Cobalt  and  the 
Homestake  Mines  Finance  Co.  of  Porcupine. 
The  mill  has  been  closed  down,  and  the  only 
work  now  being  done  is  the  sinking  of  the 
main  shaft  from  the  180  ft.  level  to  300  ft. 

An  English  syndicate  represented  by  Harry 
Cecil  has  acquired  from  the  Great  Northern 
a  three-fourths  interest  in  the  Teck- Hughes, 
Kirkland  Lake  district. 
Alberta  Oil.  —  Considerable  excitement 

has  been  occasioned  by  the  striking  of  oil  in 
the  vicinity  of  Calgary,  and  promoters  and 
speculators  are  actively  endeavouring  to  create 
a  boom.  Notwithstanding  a  warning  to  the 
public  issued  by  the  Board  of  Trade  and  civic 
officials  of  Calgary  to  the  eflfect  that  such  a 
movement  was  unwarranted,  as  the  oil  had 

not  been  proved  to  exist  in  commercial  quan- 
tity, a  large  number  of  companies  have  been 

organized  to  place  stock  on  the  market.  The 
Geological  Survey  of  Canada  has  received  a 
sample  of  the  oil,  which  was  struck  at  a  depth 
of  1560  ft.  by  the  Calgary  Petroleum  Products 
Co.,  about  16  miles  west  of  Okotoks,  Alberta. 

It  is  pronounced  to  be  a  '  white  oil  '  consisting 
largely  of  gasoline  and  phenomenally  light  for 
a  natural  mineral  oil.  White  oils  are  rarely 
found  in  quantity,  and  appear  to  be  the  result 
of  filtration  through  clay  strata  of  the  lighter 

portions  of  ordinary  petroleum.  The  commer- 
cial value  of  the  strike  so  far  remains  un- 

proved, but,  whether  oil  is  present  in  large 
quantity  or  not,  the  discovery  is  regarded  as 
important,  for  white  oils  generally  occur  only 
in  the  vicinity  of  large  bodies  of  ordinary 

petroleum. 
NEW   YORK. 

Flotation. — Everyone  interested  in  copper 
or  zinc  mining  has  been  displaying  a  keen 

interest  in  the  progress  of  the  Minerals  Separa- 
tion infringement  suit  at  Butte.  The  story  of 

this  is  well  known  to  your  readers,  as  is  the 
fact  that  the  suit  brought  by  the  Minerals 

Separation  against  James  M.  Hyde  was  de- 
cided for  the  plaintiff,  Judge  Bourquin  making 

such  a  sweeping  decision  that  there  can  be 
little  hope  of  getting  a  reversal  on  appeal,  on 
technological  grounds,  at  least.  Meanwhile 
Minerals  Separation  has  brought  suit  against 
the  Butte  dv:  Superior,  the  company  using  the 
process.  To  this  the  defence  was  made  that 
Hyde  was  not  an  agent  of  that  company 
(being  no  longer  in  their  employ)  and  that  the 
process  now  in  use  was  devised  by  F.  G. 
Janney.  The  Court  held  that  the  Butte  & 

Superior  was  infringing  the  Minerals  Separa- 
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tion  process,  but  refused  to  assess  the  damages, 
on  the  ground  that  this  was  properly  and  cus- 

tomarily the  work  of  a  referee.  The  Court 
denied  the  application  of  Minerals  Separation 
for  an  injunction  to  restrain  the  mining  com- 

pany from  continuing  to  use  the  process,  hold- 
ing that  thereby  a  large  number  of  workmen 

would  be  thrown  out  of  employment  and  that, 
since  the  Butte  &  Superior  is  financially  re- 

sponsible, the  requiring  of  the  filing  of  a  bond 
for  $75,000  is  sufficient.  The  Minerals  Separ- 

ation made  a  claim  for  $3,000,000  damages, 

and  asks  of  this  company  a  royalty  of  $1*25 
per  ton  for  the  continued  use  of  the  process. 

pay  a  royalty.  It  may  be  expected  that  the 
suit  will  be  fought  out  to  the  uttermost  limit 
of  legal  ingenuity,  for  the  process  involved  is 
practically  identical  with  that  of  the  Minerals 
Separation,  and  if  that  company  should  lose 
the  suit  it  would  practically  have  no  American 
rights  left.  It  goes  without  saying,  therefore, 
that  the  contest  will  be  a  fight  to  a  finish. 

Mexico. — Ever  since  the  beginning  of  the 
revolution  rumours  have  been  current  that  the 
real  conflict  there  was  between  the  Standard 
and  the  Pearson  interests.  These  have  never 

been  authenticated,  and  it  was  a  source  of  sur- 
prise when  so  well  informed  a  paper  as  the 

FEDERAL   THOOPS  ENTERING   SALTILLO. 

These  high  claims  are,  of  course,  based  on 
the  fact  that  the  infringement  was  wilful,  the 
law  allowing  the  recovery  of  three  times  the 
ordinary  charges  in  the  case.  Meanwhile  a 
contract  has  been  made  with  the  Elm  Orlu  on 

unusually  favourable  terms,  which  puts  the 
Minerals  Separation  in  an  excellent  position, 
as  the  referee  will  undoubtedly  take  this  con- 

tract into  account  in  assessing  damages.  The 
case  has  an  aspect  of  larger  interest,  for  the 
Minerals  Separation  is  really  arrayed  against 

the  Hayden,  Stone  —  Jackling — McNeill — 
Aldrich  group,  which  controls  the  Utah,  Ray, 

Chino,  and  Nevada  Consolidated  Copper  com- 
panies, in  addition  to  the  Butte  &  Superior. 

As  these  companies  produce  120,000,000  lb. 

copper  per  year  and  are  at  present  only  re- 
covering f  of  the  copper  content  of  their  ores 

it  would  be  worth  millions  to  them  to  be  able 
to  use  the  flotation  process  without  having  to 

New  York  Sun,  on  November  24,  printed 
several  columns  of  a  dispatch  from  Washing- 

ton in  which  that  position  is  openly  taken  and 

attention  is  drawn  to  "  the  significance  of  the 
British  government's  interest  in  the  Cowdray 
oil  properties  in  Mexico  through  the  relations 

of  that  government  to  the  Huerta  regime." 
The  idea  underlying  this  is,  of  course,  that  the 
British  navy  must  have  a  source  of  oil  supply, 
owned  by  its  nationals,  for  its  navy,  which  is 
being  converted  from  coal  to  oil  firing.  The 
only  visible  source  of  large  supply  of  oil  of 
suitable  grade  is  in  the  Caribbean  area,  and 
the  Mexican  and  Colombian  grants  to  the 
Cowdray  interests  are  thus  supposed  to  possess 
international  importance.  The  average  man 
is  inclined  to  believe  that  where  there  is  so 
much  smoke  there  must  be  some  fire,  and 
there  is  no  doubt  that  the  progress  of  events  in 
Mexico  has  been  directed,  to  some  extent,  by 
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hidden  strings  of  self-interest.  Grape-juice 
diplomacy  is  scarcely  qualified  to  deal  with  so 
complex  a  situation.  As  to  swallowing  these 
reports,  it  is  impossible  to  take  them  at  their 
face  value,  for  certainly  the  Boer  war  should 

have  clearly  indicated  the  unwisdom  of  allow- 
ing business  interests  to  interfere  with  inter- 

racial politics.  The  country  here  is  heartily 
sick  of  the  whole  Mexican  business  and  views 

with  dismay  the  possibility  of  intervention  be- 
coming necessary  through  unskilful  handhng 

of  the  situation.  After  fifteen  years  experi- 
ence as  nursery  governess  to  Cuba  the  United 

States  }ias  no  desire  to  be  forced  into  a  simi- 
lar relation  toward  Mexico,  however  con- 

venient that  might  be  to  certain  business  in- 
terests. The  most  discouraging  part  of  it  all 

is  that  men  like  Taft  and  Magoon  are  now  re- 
placed by  Sweeks  and  Pindells. 

Thomas  W.  Lawson  is  oflfthe  reservation 

again  and  is  now  tilting  against  the  United 

States  Steel  Corporation,  with  the  aid  of  half- 
page  advertisements  in  the  daily  papers.     As 
usual,  these  consist  of  a  flood  of  words  in  which 
actual  ideas  are    with  difficulty    discernible. 
The  main  charge  is  that  the  dividends  on  Steel 
common  cannot  be  maintained,  and  that  the 

insiders  have  been  unloading  it  upon  the  pub- 
lic ever  since  it  sold  at  95  and  are  still  engaged 

in  doing  so.     This  broadside  exhibited  little 
effect  in  the  share  market    beyond   eliciting 
references  to  Yukon  Gold,  Trinity    Copper, 
and  Bay   State  gas.     Steel  common,    which 
opened  at  54f ,  went  to  55^  and  closed  at  55 
on  the  following  day.     It  is  alleged  that  Law- 

son  is  '  short '  50,000  shares  of  Steel  common 
and  that  the  prospects  of  his  being  able  to 

secure  this  at  a  profitable  figure  are  exceed- 
ingly dubious.     The  corporation  has,  accord- 

ing to  a  semi-official  statement,  an  actual  sur- 
plus   of    $136,000,000,    not     including    the 

$203,000,000  it  has  expended  out  of  yearly 
earnings  since  its  foundation  in  property  ac- 

count ;  a  total  surplus  of  between  $300,000,000 
and    $400,000,000.      The     Ccjrporation    has 
$75,000,000  at  the  present  time  in  the  bank 
for  actual  working  needs.     The   earnings  of 
the    present    calendar    year,    including    the 
third    quarter,     amount     to     approximately 
$114,000,000,  from  which  all  interest  charges 
for  depreciation  and  dividends  will  deduct  only 
$82,000,000,  leaving  a   surplus  thus    far   of 
$32,000,000.      Business  generally  is  dull  and 
IS  likely  to  remain  so  for  some  months  yet,  hut 
there  seems  little  reason  to  believe  that  the 
Steel  Corporation  is  in  a  more  unfavourable 

positi'iM  than  other  sto'l  companies. 
The  Juneau  district  in  Alaska  is  one  of 

much  interest  just  at  present.  The  Alaska 
Treadwell  has  always  been  one  of  the  most 
interesting  low-grade  low-cost  mines,  and  is 
so  well  known,  together  with  the  Alaska 
Mexican  and  Alaska  United,  that  it  needs  no 
reference.  These  mines  are  on  Douglas 
island,  and  the  prospects  on  the  mainland 
have  attracted  comparatively  little  attention 

until  recently,  when  the  Hayden,  Stone — 
Jackling — McNeill  interests  took  over  the 
Perseverance  and  launched  it  as  the  Alaska 

Gold  Mines,  a  big  new  low-cost  mine,  with  an 
immense  reserve  of  ore,  a  gold  content  of 

$1*50,  and  a  working  cost  of  75  c.  per  ton. 
Whether  it  will  be  possible  to  secure  so  low  a 

working  cost  as  is  claimed  by  the  manage- 
ment is  open  to  some  doubt,  but  costs  cer- 
tainly should  total  less  than  $1  per  ton.  Mean- 
while the  Bradley  interests,  which  are  the 

dominant  factors  in  the  Douglas  Island  mines, 
have  acquired  the  control  of  the  Alaska  Juneau, 

which  adjoins  the  Alaska  Gold  Mines  pro- 
perties, and  are  proceeding  to  develop  it  on 

similar  lines,  but  without  the  accompaniment 
of  brass  bands  and  stock  market  activity 

which  characterizes  the  Hayden-Stone  pro- 
motions. In  technical  methods  the  contrast 

will  probably  be  equally  as  great,  for  practice 
at  the  Bradley  mines  adheres  to  the  customary 

stamps  for  crushing  and  the  use  of  tube-mills 
for  re-grinding,  while  the  Jackling  mills  use 
crushers  and  rolls  for  preliminary  reduction, 

and  re-grind  in  Chilean  mills.  A  third  note 
is  added  by  the  advent  of  the  United  States 
Reduction,  Refining  &  Mining  Co.  into  the 
district  by  securing  an  option  on  the  Ebner, 
which  adjoins  the  Juneau.  Little  is  known 

of  this  property,  which  is  held  by  the  Alaska- 
Ebner  Gold  Mines  Co.,  a  reconstruction  of 

the  California-Nevada  Copper  Co.  This  com- 

pany owns  a  copper  mine  at  Pioche,  Lin- 
coln county,  Nevada,  known  as  the  Bristol 

Consolidated,  and  another  copper  property  in 
Madera  county,  California,  neither  of  which 
seems  to  offer  much  promise.  The  company 
mortgaged  these  in  order  to  acquire  the  Ebner, 
and  may  thereby  recoup  itself,  as  the  United 
States  company  will  doubtless  pay  a  round 
sum  for  the  property  if  the  exploratory  work 
that  it  agrees  to  perform  under  its  option, 
which  extends  to  March  1916,  proves  to  be  as 
satisfactory  as  hoped. 

The  Water-Power  of  Alaska  promise.^,  to 
become  of  importance  in  other  ways  than 

supplying  power  to  the  mines.  In  investigat- 
ing the  resources  in  this  direction  for  the 

Alaska  Treadwell  and  the  newer  groups  of 

properties  on  the  mainland,  several  engineers J 
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have  become  impressed  with  the  vast  possi- 
bilities. In  particular,  W.  P.  Lass  and  E.  P. 

Kennedy  have  in  hand  the  utilization  of  the 
water  of  the  Speel  river,  at  a  spot  about  30 
miles  east  by  south  of  Juneau.  A  number  of 
lakes  are  above  this  river,  or  rather  inlet,  and 
are  fed  from  the  glaciers  beyond.     In  the  case 

the  manufacture  of  nitrogen  products  from  the 
air.  The  region  is  suitable  also  for  sulphuric 
acid  works,  as  supplies  of  pyrite  are  plentiful. 
The  wood-pulp  industry  might  be  established 
to  profit.  Mr.  Lass  has  gone  thoroughly  into 
the  project  from  the  chemical  side,  and  Mr. 

Kennedy  is  an  authority  on  hydro-electric  de- 
tails. More  will  be  heard  of 

this  project  before  long.  In 
the  meantime  it  may  be  remark- 

ed that  here  again  is  an  instance 
of  mining  men  turning  their  at- 

tention to  businesses  possess- 
ing more  than  wasting  assets. 

of  Long  lake,  10,000  horse-power  could  be 
generated  without  the  construction  of  a  dam. 
This  could  be  easily  increased  by  damming 
the  waters  of  the  upper  Speel  river  to  100,000 
h.p.  The  head  of  the  inlet  affords  ground  for 
an  extensive  works  and  settlement,  and  access 
by  sea  is  all  that  can  be  desired.  Mr.  Lass 
has  in  view  the  establishment  of  a  plant  for 

JOHANNESBURG. 
The  Messina  is  the  only 

producing  copper  mine  in  the 
Transvaal,  and  is  situated  in  the 
extreme  north  of  the  province, 
almost  on  the  borders  of  Rho- 

desia. It  has  had  a  hard  uphill 

fight  on  account  of  its  inacces- 
sibility, and  little  interest  has  up 

to  the  present  been  taken  in  it ; 

now,  however,  it  is  the  rail-  head 
of  the  Pretoria- Pietersburglme, 
and  the  situation  has  complete- 

ly changed.  The  company 
has  a  capital  of  ̂ 250,000  in 
1,000,000  shares  of  5s.  each,  of 
which  661,804  are  issued,  and 

debenture  obligitions  amount- 
ing to  i:250,000  at  6%.  It 

owns  the  farms  Vogelsang, 
6646  acres,  Tempelhof  7763 
acres,  and  Maryland  6265  acres, 
and  has  leased  the  farm  Berken- 
rode,  on  which  the  present  mine 
area  of  1758  acres  has  been 

located,  for  99  years.  In  con- 
sideration of  the  benefits  to  ac- 

crue from  the  advent  of  the  rail- 
way it  has  an  arrangement, 

whereby  it  guarantees  for  10 
years  any  loss  in  working  the 
extension,  not  to  exceed  4^% 
on  a  cost  of  construction  up 
to  ̂ 426,831.  During  the  year 
ending  June  30,  1913,  22,601 

tons  were  crushed,  3602  tons  of  concentrate 

averaging  45'8%  were  shipped  to  Swansea, 
and  realized  ̂ 93,786,  and  the  gross  profit  was 

^29,734.  After  allowing  for  debenture  in- 
terest, the  amount  to  credit  of  share  premium 

account,  and  the  adverse  balance  of  profit  and 
loss,  there  remained  a  balance  of  ir401  at 
credit.       The    fully    developed   ore    reserves 
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amounted  to  230,000  tons  of  an  average  value 

of  10%  copper,   against   170,000  tons  of  the 

same  value  at  the  end  of  the  preceding  finan- 
cial year.     The  original  concentrating  plant, 

which  deals  with  50  tons  per  day,  is  still  run- 
ning, and  a  new  plant  to  treat  250  tons  per 

day  was  recently  started,  and  is  giving  excel- 
lent service.     This  latter  plant  includes  sort- 

ing-belt, rolls,  breaker,  trommels,  jigs,  classi- 
fiers,  Huntington   mill,    Wilfley    tables,   and 

Frue  vanners.     In  addition  to  these  two  con- 

centrating plants  there  are  two  reverberatory 

furnaces  engaged  in  the  work  of  concentrating 

the  accumulated  middling,  assaying  14%  cop- 

per, into  a  50?o  matte.     The  formation  con- 
sists of  granite,  both  grey  and  red,  which  is 

frequently  of  a  gneissic  structure.    There  are 

three   lodes,   called   the   North,   Middle,  and 

South,  striking  NE-SW  and  dipping  SE  at 
from  70°  to  vertical.      The  ore  consists   of 

glance,  bornite,  and  chalcopyrite.    The  North 

lode  has  been  proved  along  the  strike  for  a 

distance  of  1500  ft.,  and  the  rich  shoot  in  this 

lode  has  been  developed  to  a  depth  of  900  ft. 

The  company  owns  its  own  coal  mine  along- 
side the  railway  25  miles  distant,  and  though 

the  coal  is  not  of  a  good  quality,  it  is  suffi- 

ciently so  for  the  purposes  of  the  plant.  Con- 
centrate is  now  being  shipped  at  the  rate  of 

700  tons  per  month,  and  it  is  hoped  to  in- 
crease   this  soon   to   1000    tons    per    month, 

averaging  between  40  and  50%  metal.    What 

the  annual  working  profit  is  likely  to  be  de- 
pends, of  course,  largely  on  the  price  of  cop- 

per, but  it  seems  certain  that  under  present 
circumstances    it    will    be   a   handsome  one. 
This  mine  is  the  pioneer  of  the  wild  northern 
Transvaal ;  and  that  not  only  in  mining,  for 
its  well  laid  out  and  comfortable  little  camp 
is  an  oasis  of  civilization.     From  now  on  its 
real  commercial  progress  begins,  and  with  it, 

let  it  be  hoped,  the  development  of  this  ex- 
tensive copper  belt. 

Ventilation  of  our  mines  is  being  eagerly 

discussed  by  the  '  Chemallurgicals '  and  the 
'  Safrengineers,'  and  beautiful  theories  regard- 

ing the  flow  of  air  are  being  monthly  slaught- 
ered by  ugly   facts.      Shocks  are  being  ad- 

ministered all  round,  as  if  the  subject  had  a 
live  wire  running  through  it,  and  the  mining 
houses  are  getting  expert  technical  advice  for 
nothing.     The  matter  has  become  prominent 
none  too  soon.     In  numerous  cases  the  in- 

efficient system  of  natural  ventilation  is  still 
relied  upon;  where  fans  have  been  installed 
the  lay-out  has  in  some  instances  been  ama- 

teurish ;  and  the  control  and  distribution  of 
air  currents  in  the  workings  is  rarely,  if  ever, 

regulated  in  a  workmanlike  manner.  It  is 

suggested  that  a  properly  constituted  Ventila- 
tion Board,  composed  of  thoroughly  practical 

men,  should  be  appointed  to  enforce  the  pro- 
vision of  artificial  ventilation  where  required^ 

when  such  does  not  exist,  and,  generally,  ta 
take  such  steps  as  will  put  this  increasingly 
important  health  measure  on  a  sound  footing. 
The  Simmer  &  Jack  is  beginning  ta 

show  signs  of  age  and  seemingly  the  best  days 
of  this  fine  old  mine  are  over.  Results  for 

the  past  two  years  are  as  follows  : 
Year  ended  Year  ended 
June  30,  1912  June  30.  1915 

Capital     /3, 000. 000  /3, 000, 000 
Tons  milled         863,500  912.200 

Yield  per  ton        24s.  Id.  21s.  5d. 
Cost       :       lis.  lOd.  lis.  Id. 
Profit         12s.  3d.  10s.  4d. 
Total  working  profit         /529.944  /471,954 
Dividend              15%  15% 

Fully  developed  ore  reserve, 
mine  tons         3.033,000  2,524.000 

Value  per  ton.  dvvt            557  540 

The  low  working  cost  is  highly  creditable,  and 

does  not  offer  much  scope  for  further  reduc- 
tion, and  there  is  little  hope,  therefore,  of 

counteracting  the  continued  droop  in  the  value 
of  the  reserve  and  the  yield  per  ton.  More- 

over, the  time  is  rapidly  approaching  when 
there  will  be  a  considerable  diminution  in  the 

quantity  of  ore  derived  from  the  outcrop  and 

upper  levels,  where  a  great  amount  of  foot- 
walling  and  pillar  extracting  has  been  going 
on,  furnishing  a  large  and  cheaply  obtained 
tonnage.  This  deprivation  will  compel  all  the 
ore  to  be  drawn  from  the  lower  levels,  with 

probable  consequent  increase  in  working  cost 
and  decrease  in  profit.  Sand-filling  with 
current  residue  has  been  adopted  for  some 
years,  the  thickened  pulp  being  lowered  into 
the  mine  through  an  old  disused  incline  shaft 
and  two  boreholes. 
The  Mines  Trials  Committee  is  to  be 

wound  up  at  the  end  of  this  year,  and  so  will 
terminate  a  co-operative  institution  which, 
with  better  luck,  might  have  been  of  the 

greatest  benefit  to  the  industry.  The  com- 
mittee was  formed  for  the  purpose  of  co- 

ordinating and  financing  experimental  work 

and  for  conducting  trials,  considering  sugges- 
tions, making  investigations,  and  generally 

looking  into  anything  that  held  out  any  pro- 
mise of  improvement  in  mining  and  metal- 

lurgy. Unfortunately  there  arose  a  difference 
of  opinion  regarding  the  constitution  of  the 
sub-committees,  and  certain  wealthy  groups 
withdrew  their  representatives,  thus  throwing 
an  increased  burden  of  expense  upon  those 
who  remained  faithful.     Money  being  tight, 
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the  participating  houses  did  not  view  this  ad- 
ditional strain  upon  their  bank  balances  with 

favour,  and  as  the  work  of  the  committee  had 
not  resulted  in  the  discovery  of  any  pro- 

cess or  appliance  of  outstanding  merit  it  was 
decided  to  close  down.  It  is  greatly  to  be 
regretted  that  such  a  decisive  step  should 
have  to  be  taken,  for  the  creation  of  the  com- 

mittee indicated  a  growth  of  enlightenment 
which  its  failure  to  realize  expectations  may 
effectively  retard. 

pegging,  and  as  the  conditions  are  favourable 
to  easy  working  a  rush  of  diggers  has  taken 

place.  The  scene  at  the  pegging  was  remi- 
niscent of  California  in  forty-nine,  or  the 

stampede  to  Klondyke,  but  in  a  South  African 
setting  containing  little  resemblance  to  either, 
or  to  the  lovely  Irish  scene  immortalized  by 
Balfe.  People  of  the  most  diversified  types 
negotiated  the  dusty  road  from  Taungs  by 

every  means  from  their  own  flat  feet  to  motor- 
cars, according  to  the  level  of  their  finances 

( 

THE  MESSINA  MINE. 

I 

Killarney,  a  name  teeming  with  romantic 
associations,  has  suddenly  leapt  into  public 
attention  throbbing  with  the  excitement  of 
diamond  digging.  But  a  few  weeks  ago  this 
farm  on  the  Harts  river,  22  miles  northeast 

of  Taungs  station  in  Bechuanaland,  was  un- 
known outside  of  its  somnolent  neighbour- 

hood ;  now  it  boasts  a  population  of  7000,  and 

a  busy  hamlet  composed  of  nondescript  habi- 
tations has  sprung  up  like  a  mushroom  in  the 

night.  Hope  street  is  the  Regent  street  of 
Killarney.  It  is  one  quarter  of  a  mile  long, 
has  50  business  establishments,  and  a  road- 

way 6  in.  deep  in  dust.  The  reason  for  this 
disturbance  of  the  dreaming  veld  is  that  an 

area  of  700  morgen  (l  morgen  equals  2' 117 
English  acres)  containing  about  35,000  avail- 

able alluvial  diamond  claims,  each  measuring 

60  ft.  by  30  ft.,  has  been  thrown  open  for 

and  their  status  in  society.  As  the  final 

words  "  God  Save  the  King,"  which  mark  the 
official  opening  of  a  field,  left  the  lips  of  the 

Claim  Inspector,  the  broad  line  of  shirt- 
sleeved,  sunburnt,  expectant  diggers,  each 
grasping  four  wooden  pegs,  broke  and  surged 
forward  over  the  ground  proclaimed  open. 
The  pick  of  the  area  was  soon  bristling  like  a 

badly-shaved  chin,  each  certificated  digger  be- 
ing allowedto  peg  one  claim  to  which  he  can 

add  five  more  claims  in  a  week's  time. 
Disputes  were  few,  and  soon  amicably  settled. 

The  greatest  good  humour  prevailed  through- 
out. An  hour  after  the  pegging  a  3*  carat 

stone  was  taken  out  of  the  gravel  and  sold  for 
£2.  10s.  Probably  the  prizes  will  be  few, 
and  the  blanks  many,  and  it  is  a  rough  life 
though  generally  a  healthy  one,  the  absence 
of  sanitary  precautions  permitting.  The  owner 
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of  the  farm  bought  it  four  years  ago  for 
;^4500,  and  as  he  receives  half  the  licence 
money  he  accepts  the  intrusion  of  this  hetero- 

genous mob  of  fortune-seekers  equanimity. 
The  Nourse  earned  its  highest  working 

profit  during  the  11  months  ended  June  30 
last,  even  when  compared  with  the  profit  earn- 

ed during  previous  periods  of  12  months,  and 
paid  out  a  dividend  equivalent  to  20%  for  the 
full  year  as  against  one  of  15%  for  the  year 
precedmg. 

11  Months 
Year  ended         ended 

July  31.  Jime30, 
1912-  1913. 

Issued  capital    /827  821  /827,821 
Tons  crushed    609.250        577.700 

Yield  per  ton    30s.  6d.  30s.  2d. 
Cost  per  ton      22s.  6d.  21s.  4d. 
Working  profit  per  ton    8s.  Od.  8s.  lOd. 
Total  working  profit    /253.233  /260,508 
Amount  of  dividend  distribution  ̂ 124,173  /151,767 
Ore   developed    during  period, 

tons    693.893  512,700 
Ore  reserve,  tons     1,513,980  1,421,200 
Value  of  reserve  per  ton     28s.  7d.  28s.  2d. 

The  ground  continues  to  be  very  disturbed 
and  this  accounts  for  the  decline  in  the  re- 

serve tonnage  in  spite  of  the  fact  that  addi- 
tional development  was  done.  Below  the 

Goch  dike,  in  the  South  Nourse  section,  re- 
sults show  a  considerable  falling  off;  and 

should  this  discouraging  feature  continue,  it 
will  exercise  a  very  adverse  effect  on  the 
future  of  the  mine.  For  October  last  the  re- 

sults were  :  Tons  milled,  49,800  ;  yield  per 
ton,  28s.  lid. ;  cost  per  ton,  20s.  lOd. ;  profit 
per  ton,  8s.  id.,  and  total  working  profit, 
;^19,679.  This  profit  is  equivalent  to  one  of 
^236,148  for  the  year,  a  figure  which  points 
to  the  likelihood  of  a  reduction  in  the  dividend. 

Working  profit  is  a  phrase  deserving  to 

be  bracketed  with  the  word  '  parable,'  the 
little  boy's  definition  of  which  is  "  A  heavenly 
story  with  no  earthly  meaning."  In  arriving 
at  the  real  working  profit  it  is  customary  to 
lop  off  2s.  6d.  from  the  working  profit  per  ton 
milled  to  cover  capital  expenditure,  profit  tax, 
and  other  items  not  included  in  the  working 
cost.  Applying  this  rule  to  the  returns  of 
certain  companies  for  the  month  of  September, 
it  would  appear  that  several  mines  are  in  an 
extremely  precarious  position  : 

Working  profit 
Working  per  ion 
prolil.  milled. 

i   'fontein          £59ii  <Jd. 
1                lv,tate        /1044  Is   Od. 
biinijes                                  '1046  Is.  Id. 
SirnriHT  Deep           /  2899  Is.  Id. 
Hot,  :l;  oort  U.  M.  Reef...     /jeiO  Is.  4d. 
I-:;             ;.i  Estate        /2116  2s.  rnl. 

\'i V                [.state           /'irj86  2s.  7.1 
Knight  (eiitral..                          '717  2s    n' 

An  iron  industry  in  the  Transvaal  is  a 
development  that  holds  out  hopes  of  coming 
within  the  range  of  profitable  economics,  as 
evidenced  by  the  purchase  by  Lewis  &  Marks 
of  the  farm  Kromdraai  for  the  sum  of  ̂ 8000. 
This  farm,  which  is  situated  16  miles  east  of 

Pienaar's  River  station,  on  the  Pretoria- 
Pietersburg  line,  contains  a  valuable  deposit 
of  iron  ore.  The  deposit  consists  of  two 
massive  beds  30  ft.  thick,  separated  by  a 
quartzite  bed  30  ft.  thick,  dipping  toward  east 

at  the  low  angle  of  8°,  and  having  an  ascer- 
tained length  of  strike  of4|  miles.  The  bulk 

of  the  ore  is  hematite  and  specularite,  con- 
taining about  80%  of  ferric  oxide  with  little  or 

no  titanium  or  other  element  that  would  inter- 

fere with  blastfurnace  practice.  The  erec- 
tion of  blastfurnaces  of  a  design  suitable  for 

South  African  coal  is  now  under  consideration, 
but  it  has  not  yet  been  decided  whether  these 
shall  be  erected  at  Kromdraai  or  added  to  the 

plant  of  the  Union  Steel  Corporation  at 
Vereeniging,  where  the  existence  of  cheap 
power  and  coal  offers  exceptional  facilities  for 
the  finishing  processes.  This  important  and 
recent  discovery  was  not  mentioned  in  Mr. 

Harbord's  not  very  encouraging  report,  and 
the  find  considerably  changes  the  aspect  of 
affairs  regarding  iron  smelting. 
The  gold  output  of  the  Transvaal  for 

October  was  718,431  fine  ounces,  as  compared 
with  706,186  ounces  for  September.  Labour 
shortage  is  being  felt  more  severely  than  ever. 
The  number  at  work  in  the  gold  mines  is  now 
148,882  as  compared  with  207,733  in  March 
and  182,058  in  October  last  year.  Some  of 
the  mines  are  feeling  the  shrinkage  very 
severely.  Since  March  the  Crown  Mines  have 

lost  1895  natives  or  36"8%  of  the  force  then 
employed;  the  Brakpan  has  lost  1100  of  its 
former  strength,  and  has  had  to  fall  back  on 

its  wide  low-grade  stopes  in  order  to  keep  the 
mill  going  ;  the  Knights  Deep  has  had  to  close 
down  one  section  of  its  mine  and  discharge  a 
number  of  employees.  Altogether  the  native 
labour  position  is  in  a  very  unhappy  way  and 
industrial  cheerfulness  is  at  a  premium. 
Twenty-two  mines  declared  yields  exceeding 
12,500  ounces,  an  increase  of  two  over  last 
month.  The  mines  which  showed  yields  over 

/"  100,000  were: 
Tons  milled.  Fine  ounces.  £ 

Crown  Mines  ...     175,000  59,980  254,779 
Randfontein        197.681  59,609  253,203 
E.R  r.M       138.100  53,620  22:^,763 
Kolnnson         53,500  23.973  101,831 
Ferreira  Deep...       52,910  23.906  101,546 

The  gold  output  this  year  will  probably 
show  a  decrease  of  some  220,000  ounces. 



DREDGING   IN    PORTUGUESE   EAST  AFRICA. 

By  C.  T.  NICOLSON. 

GOLD  dredging  has  not  played  an  im- 
portant part  in  the  exploitation  of 

Africa,  but  mining  men  throughout 
South  Africa  are  taking  a  keen  interest  in  the 
work  of  the  Andrada  Mines  Co.,  a  company 
that  is  now  erecting  a  7i  cu.  ft.  gold  dredge 
in  the  Revue  valley,  about  four  miles  from 
Macequece,  which  is  the  centre  of  the  mining 
district  of  Portuguese  East  Africa.  This 
dredge,  which  is  being  built  by  the  Bucyrus 
Co.,  has  a  steel  hull.  The  machinery  will  be 
electrically  driven  and  equipped  to  dig  to  a 

depth  of  25  ft.  below  water-level.     The  boat 

Melbourne.  Before  the  dredges  arrived  on 

the  property,  it  was  discovered  that  the  ground 
for  which  they  were  built  contained  no  gold, 
so  a  new  place  had  to  be  found,  and  they  were 
put  on  the  Muza  river,  about  16  miles  from 
Macequece.  These  boats  only  operated  for 

a  period  of  two  weeks.  They  were  not  de- 
signed for  the  particular  local  conditions,  and 

could  not  dig  material  containing  large  bould- 
ers. They  were  eventually  sold  for  less  than 

/"lOO,  to  satisfy  a  debt.  It  is  also  interesting to  note  that  this  Muza  river  property  was 

carefully    prospected    for  dredging   purposes 

SMALL   DREDGE   ON   MUZA   RIVER,   not  norv  at  work. 

can  be  operated  either  by  head- line  or  on 

spuds.  The  equipment  is  of  the  latest  design 
used  in  California,  and  will  start  digging  about 
November  1,  1913.  The  same  company  is 

responsible  for  the  only  other  active  mining 
work  in  Portuguese  East  Africa,  namely, 
those  at  the  Braganca  mine,  at  Chimegi. 

Their  electrical  plant,  though  small,  fur- 
nishes power  for  their  present  operations,  but 

a  new  plant  to  generate  1000  h.p.  is  being 
built  on  the  Inhyamucarara  river,  a  point 
about  18  miles  distant  from  the  dredge,  where 

they  have  a  good  supply  of  water  and  a  head 
of950feet.  Theonlypreviousattempttodredge 
in  this  part  of  Africa  was  made  in  1903  by  the 

Mazoe  Dredging  Co.,  with  two  small  mach- 
ines with  buckets  of  2i  cu.  ft.  capacity,  built  in 

this  year,  and  found  to  be  of  no  value.  No 
large  alluvial  deposit  of  economic  value  has 
been  found  here,  though  considerable  prospect- 

ing has  been  done  during  the  past  three  years, 
and  it  is  doubtful  if  further  work  will  be 
carried  on  along  these  lines  until  the  success 
of  the  Andrada  dredge  is  assured. 

Native  labour  here  is  of  the  same  class  as 

in  many  other  parts  of  Africa,  but  such  white 
labour  as  is  obtainable  is  inferior,  and  any 

company  operating  in  these  parts  would  find 
it  advisable  to  send  their  entire  crew  of  skilled 

operators  from  abroad.  The  wages  paid  for 
common  white  labour  is  18s.  per  diem,  and 
23s.  to  25s.  for  skilled  labour.  The  latter  is 
difficult  to  get,  as  good  mechanics  stay  in  the 
better  parts  of  Rhodesia  and  on  the   Rand. 
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PERSONAL 
J.  A.  Agnew  left  on  December  13  for 

Nicaragua. 
H.  E.  Arrowsmith  has  come  to  London 

from  Pairal,  Mexico. 
Richard  M.  Atwater  was  here  on  his 

way  from  Berlin  to  New  York. 
M.  \V.  VON  Bernewitz,  of  the  Mining 

ami  Scientific  Press,  has  been  making  an  in- 
vestigation of  gold-dredging  districts  of  Cali- 

fornia. 
A.  G.  M.  Bevan  left  on  November  19  for 

Liberia,  West  Africa. 
R.  S.  Black,  the  manager  of  the  Kalgurli 

mine,  is  here  from  Kalgoorlie. 
H.  Kenvon  Blkch,  of  the  Inspiration 

Copper  Co.,  is  now  at  Greenwich,  Connecticut. 
E.  J.  Carlyle  was  recently  at  Anaconda. 

W.  A.  Carlyle  has  returned  from  North- 
em  Rhodesia. 

F.  Close  is  in  the  Caucasus. 

L.  Maurice  Cockerell,  lately  in  Chi- 
huahua, is  in  London. 

B.  I.  CoLLlNGS,  from  Salisbury,  is  on  his 

•    way  back  to  Rhodesia. 
T.  W.  Teague  Curnoe,  manager  for  the 

Benue  Syndicate,  is  expected  from  Nigeria. 

P'rancis  J.  Dennis  is  a  visitor  from 
California. 

John  H.  Dowe  is  here  from  Nigeria. 
Thomas  A.  Down  is  back  from  Portugal. 

David  Draper  is  visiting  Cornwall. 

J.  F.   B.  Erdlets  is  in  Austria-Hungary. 
A.  J.  Eveland  has  opened  an  office  at  42 

Broadway,  New  York. 
S.  H.  Ford,  manager  of  the  Abbontiakoon, 

has  arrived  from  the  Gold  Coast. 

F.  C.  Goodwin  has  obtained  a  post  with 
the  Naraguta  Tin  Mines,  in  Nigeria. 

Frank  Griffin  sailed  by  the  Mauretania 
on  December  6. 

Harry  D.  Griffiths  is  in  Burma. 

C.  S.  Herzig  is  due  from  New  York. 

L.  F".  S.  Holland  has  returned  to  Tellu- 
ride,  Colorado,  after  inspecting  mines  in  Utah. 

H.  C.  Hoover  is  on  his  way  to  San  Fran- 
cisco. 

Austin  Y.  Hoy  is  going  to  the  United 
States  for  the  holidays. 

Charles  Janin  is  at  Florence. 
H.  I,  Keen  is  at  St.  Petersburg. 
K.  B.  Lamb,  of  Toronto,  was  at  Cobalt 

during  November. 
Ernst  Lichtenberg  has  returned  from 

Canail  . 

Arthur  Llewellyn  sailed  for  Australia 

on  November  20  to  inspect  properties  for  John 

Taylor  &  Sons. 
W.  J.  Loring  hasreturned  from  California. 

V.  V.  Stanley  Low  sailed  for  Burraga, 
New  South  Wales,  on  December  13. 

A.  M.  Mackilligin  left  on  December  6 
for  western  Canada. 

H.  F.  Marriott  has  returned  from  Pres- 

tea,  West  Africa. 
George  Chester  Master  has  received 

an  appointment  with  the  Naraguta  Tin  Mines 
in  Nigeria. 
George  V.  Michell  is  returning  to 

Northern  Nigeria. 
F.  W.  Nobs,  the  manager  of  the  Leonesa 

mine,  Nicaragua,  has  been  at  San  Francisco. 
F.  Danvers  Power  has  arrived  from 

Sydney. 
C.  W.  PURINGTON  is  at  St.  Petersburg, 

returning  next  week. 

Robert  M.  Raymond  is  at  Los  Angeles. 

E.  J.  Riches  has  returned  from  Turkey. 

Louis  D.  Ricketts  passed  through  Lon- 
don on  his  return  to  America. 

W.  R.  RUMBOLD  has  returned  from  Ni- 

geria. 
W.  J.  ShefhaRd,  manager  of  the  South 

Bukeru,  is  here  from  Nigeria. 

Edward  Skewes  is  manager  of  the  Mul- 
berry mine  near  Bodmin. 

Aubrey  Strahan  succeeds  J.J.  H.Teall 

as  director  of  the  Geological  Survey  of  Eng- 
land. 

E.  Hogan  Taylor  is  home  from  Sumatra. 

W.  F.  A.  Thomae  sails  for  Marble  Bar, 
Western  Australia,  on  January  2. 

H.  Bissell  Thomas,  on  his  return  from 

Siberia,  is  at  the  Russo-Asiatic  Company's 
office. 

Evan  Tulloch  left  for  Rhodesia  on 

December  19. 
Scott  Turni:r  is  leaving  for  New  York, 

to  spend  his  holidays  in  Michigan. 
F.  G.  Whitworth  is  here  from  Cobalt. 

The  Old  Freibergers  Society  held  their 
semi-annual  dinner  on  December  4  at  the 

Imperial  restaurant,  Regent  street,  \N .  Six- 
teen members  and  one  guest  were  present. 

Mr.  Edward  Hooper,  the  president,  occupied 
the  chair.  The  evening  was  enlivened  by  the 
singing  of  old  German  Kotnmerslieder,  and 
was  thoroughly  enjoyed  by  all  those  fortunate 
enough  to  be  present. 



ANALOGIES    BETWEEN    THE    DIAMOND    DEPOSITS 
OF   BRAZIL  AND  SOUTH   AFRICA 

By  DAVID   DRAPER 

THE  mineral  known  as  kimberlite  is  now 

the  recognized  diamond-bearing  rock. 
Whenever  kimberHte  occurs,  there  the 

diamond-seeker  hopes  to  find  the  gems  that 
will  reward  him  for  his  labour.  The  bulk  of 

the  diamonds  which  find  their  way  to  the 
dealers  in  Europe  and  America  are  taken  from 
the  kimberlite  pipes  of  South  Africa. 

When  diamonds  are  found  in  alluvial  gra- 
vel in  any  part  of  the  world,  they  are  general- 

ly accompanied  by  certain  satellites,  which  are 
abundant  in  the  diamond-bearing  kimberlite 
pipes.  In  every  alluvial  diamond-field  this 
rule  holds  good,  though  in  some  parts  of  the 
world  the  satellites  are  less  abundant  than  in 

others.  The  recognized  minerals  that  ac- 
company the  diamond  are  pyrope  garnet,  ilme- 

nite  (called  'carbon'  in  South  Africa),  perofs- 
kite,  olivine,  chrome  diopside,  vaalite  mica, 
zircon,  and  phosphatic  minerals  known  in 

South  Africa  as  '  bantams  '  and  in  Brazil  as 
favas.  Some  of  these  minerals  are  found  in 

the  alluvial  diamond-bearing  gravels  in  Bor- 
neo ;  most  of  them  accompany  the  diamond 

in  Brazil  ;  in  the  Australian  washes,  and  in 

the  diamond-bearing  sand  of  German  West 
Africa,  they  are  reported  to  have  been  found. 
It  would  therefore  seem  justifiable  to  assume 
that  all  alluvial  diamonds  have  been  derived 

from  the  disintegration  of  a  similar  material, 
and  that  they  were  originally  brought  to  the 
surface  in  pipes  or  fissures  filled  with  kimber- 

lite ;  but  hitherto,  with  the  exception  of  the 
deposits  in  Arkansas,  no  kimberlite  containing 
diamonds  in  economic  quantity  has  been  found 
outside  the  boundaries  of  the  Union  of  South 

Africa,  and  there  only  in  the  territories  lying 
north  of  the  Orange  river.  Though  there  are 
many  pipes  and  fissures  south  of  the  Orange, 

they  are  all  extremely  poor.  As  yet  kimber- 
lite has  not  been  found  in  Brazil,  but  there  is 

no  doubt  that  the  diamonds  in  the  alluvial 
washes  have  been  derived  from  a  similar  rock. 

The  cascalho  of  the  Brazilian  diamond  dig- 

ger closely  resembles  the  'gravel'  of  the  Vaal 
in  its  general  appearance,  though  it  does  not 
contain  such  a  quantity  of  agates.  Garnets 
are  almost  absent  in  many  of  the  Brazilian 
rivers,  but  ilmenite  is  fairly  plentiful,  and  in 

some  parts  perofskite  combined  with  magne- 

tite is  abundant.  The  gravel  in  both  countries 
forms  terraces  flanking  the  water-courses,  and 
sometimes  at  a  high  level  above  the  present 
streams.  D  iamonds  are  found  in  both  countries 

in  those  ancient  gravels,  now  covered  by  a 
considerable  thickness  of  newer  alluvium  de- 

void of  diamonds.  In  South  Africa  the  allu- 
vial diamond  deposits  are  confined  to  the  one 

great  valley  of  the  Vaal,  where  the  wash  ex- 
tends for  many  miles  into  the  surrounding 

country,  especially  on  the  northern  side  of  the 
river.  In  the  Orange  and  Caledon  valleys  no- 
diamonds  have  been  found.  In  Brazil  most 

of  the  rivers,  rising  on  the  great  plateau  that 
separates  the  waters  of  the  Parana  and  San 
Francisco  from  the  Amazon,  have  yielded 
diamonds,  yet  in  many  cases  a  small  river 

may  be  found  to  be  associated  with  diamond- 
bearing  gravel,  when  a  larger  one  running 
parallel  with  it  and  not  far  distant  is  barren. 
This  indicates  that  the  diamonds  are  derived 

from  isolated  sources,  and  not  from  a  general 
diamond-bearing  wash  spread  all  over  the 
country  which  has  been  concentrated  in  the 
river  valleys,  the  original  theory  of  the  origin 
of  the  Brazilian  diamonds. 

The  river  washes,  in  both  Brazil  and  South 

Africa,  whether  diamond-bearing  or  barren, 
are  naturally  all  of  geologically  recent  date, 

but  as  both  the  continents  are  similar  in  geo- 
logical structure,  and  both  consist  very  largely 

of  Triassic  formation,  it  may  be  taken  for 
granted  that  the  irruptions  of  kimberlite  are 
post-Trias  in  Brazil,  as  they  are  in  South 
Africa. 

There  is,  however,  one  diamond-bearing 
deposit  in  Brazil  that  bears  an  exceptionally 
close  analogy  to  a  South  African  occurrence, 
and  that  is  situated  in  the  upper  portion  of 
the  Bagagem  river  valley,  in  the  state  of 
Minas  Geraes,  and  is  known  as  the  Agua  Suja 

diamond  mine.  The  diamond-bearing  bed 
consists  of  a  layer  of  bouldery  conglomerate, 
composed  entirely  of  rocks  existing  in  the 
immediate  vicinity  of  the  mine,  and  especially 
in  the  beds  below  the  conglomerate,  but  rare 
in  other  parts  of  Brazil.  The  surrounding 
country  consists  entirely  of  granite  and  schist, 
yet  the  boulder  bed  is  made  up  of  a  very  small 
proportion  of  these  rocks;  on  the  other  hand. 
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it  contains  over  90%  of  basic  igneous  rocks, 
such  as  are  found  intrusive  in  the  underlying 

granite,  where  the  diamond-bearing  conglom- 
erate has  been  removed.  The  diamonds  are 

found  in  the  cement  between  the  boulders, 
which  consists  of  a  red  greasy  clay.  In  this 

cementing  matter  pyrope  garnet  and  perof- 
skite  are  abundant ;  ilmenite  is  in  fair  quan- 

tity ;  and  small  fragments  of  olivine  accom- 
pany the  diamonds.  The  late  Dr.  Hussack 

reported  the  discovery  of  fragments  of  eclogite 

in  the  Agua  Suja  conglomerate.  The  diamonds 
are  of  most  excellent  quality,  and  in  quantity 

sufficient  to  yield  a  good  profit  under  efficient 

and  economic  management.  The  minerals 
mentioned  above  are  identical  with  those  known 
as  the  satellites  of  the  diamond  in  South  Africa, 

and  as  the  Agua  Suja  deposit  is  situated  in  a 

very  small  valley,  at  least  400  feet  above  the 

Bagagem  river,  where  no  evidence  of  the  pre- 
vious existence  of  a  river  can  be  observed,  this 

deposit  must  be  accepted  as  of  local  origin  and 
no  doubt  derived  from  the  destruction  of  basic 

igneous  rocks,  situated  in  the  valley,  by  later 
irruptions,  which  at  the  same  time  introduced 
the  diamonds  and  other  minerals  into  the 
cementing  matter. 

The  occurrence  of  large  masses  of  impure 
opal  in  the  conglomerate,  and  the  opalization 
of  the  underlying  rocks,  together  with  the  pro- 

found weathering  of  the  entire  mass,  points  to 
hydrothermal  action,  and  this  is  probably  the 
force  which,  breaking  up  the  underlying  beds, 
introduced  the  cementing  matter  bearing  its 
precious  load  into  the  conglomerate.  Up  to 
the  present  this  is  the  only  diamond  deposit 
discovered  in  Brazil  that  appears  to  be  inti- 

mately associated  with  a  kimberlite  pipe. 
The  description  of   the  mineral   from   the 

Sopa  mine  as  given  by  Dr.  F.  H.  Hatch,  and 

published  in  the  directors'  report  of  that  ill- 
starred  company,  dated  June  30,  1912,  does 
not  agree  with  that  from  any  other  diamond 
mine  either  in  Brazil  or  elsewhere.     None  of 
the  known  satellites  of  the  diamond  were  found 

in   the  Sopa  mineral.     On  the  contrary,  the 

deposit   was  largely    made   up  (jf  "  silicious 
minerals,  quartzite,  vein  quartz,  tourmaline, 
quartz  vein-stuff,  and  a  small  portion  of  stea- 

tite or  soapstone."     The  concentrate  consisted 
of  "zircon,  zinc-blende,  galena,  iron  pyrite, 
chalcopyrite,    rutile,   tourmaline,"   nearly  all 
mnierals  unknown  in  a  kimberlite  pipe.     As 
Dr.  Hatch  states,  the  soapstone  may  prf)bably 
represent  a  decomposed  olivine  rock,  hut  there 
does  not  appear  to  have  been  any  quantity  of 
the  mineral.     The  age  of  the  Sopa  d«))osit, 
according  to  Dr.  Derby,  is  either  Silun m  or 

Cambrian,  and  as  the  conglomerates  of  the 
Transvaal  (Witwatersrand  beds),  generally 
considered  to  belong  to  one  or  other  of  these 
systems,  are  known  to  contain  diamonds, 
though  in  minute  quantities,  it  is  possible  that 
there  is  some  analogy  between  the  occurrence 
of  diamonds  in  these  two  far  distant  deposits. 
The  diamonds  found  in  the  Witwatersrand 

conglomerate  have  a  greenish  tinge  similar  to 
that  of  the  Sopa  diamonds. 
The  discovery  of  diamonds  in  beds  of 

Silurian  or  Cambrian  age  indicates  that  there 
were  other,  and  far  more  ancient,  sources  from 

which  these  gems  were  derived,  than  the  kim- 
berlite pipes  of  the  Trias.  And  why  not  ? 

The  element  carbon  would  crystallize  under 
favourable  conditions  just  as  readily  in  the  one 

geological  period  as  in  any  other. 
Brazil  is  only  scratched,  not  prospected.  In 

the  days  of  slave  labour,  primitive  methods  for 
dealingwiththediamond-bearing  material  were 
in  use.  These  are  still  in  operation.  The 
garimpero  or  fossicker  has  not  kept  level  with 
the  times.  Modern  methods  of  prospecting 

are  wanted,  and  if  these  are  intelligently  car- 
ried on,  diamond-bearing  pipes  will  be  dis- 

covered in  Brazil  without  a  doubt. 

Gold  Imports  into  India. — The  follow- 
ing figures  have  been  taken  from  a  circular 

published  by  Samuel  Montagu  &  Co.  relat- 
ing to  the  imports  and  exports  of  gold  into 

and  from  India  during  the  last  ten  years  : 

Year Gold Silver. 

Import 
Export Import 

/ £ £ 
1902-3     ... 8,794.000 2.951,000 4,638,000 
1903-4     ... 13.431.000 6.810,000 9.102,000 
1904-5     ... 14.541,000 

8.070.000 
8,841.000 

1905-6    ... 9.838,000 9.527.000 10,842,000 
1906-7    ... 12,355.000 

2.451,000 16.004.000 
1907-8    ... 13.835,000 

2.256.000 12,879,000 
1908-9    ... 5,602,000 2,699.000 8,045,000 
1909-10  ... 16,687,000 

2.234,000 6,297.000 1910-11  ... 18.595,000 
2.609.000 5,753.000 

1911-12  ... 27.662,000 
2,489.000 3.358.000 

141.334.000 
42,096.000 85.699.000 

As  a  rule  the  gold  exported  from  India  con- 
sists of  the  bullion  produced  at  the  mines,  but 

the  figure  was  swollen  during  the  years  1903 

to  1906  by  exports  following  the  extensive 
purchase  of  silver  for  coinage  purposes.  The 
table  also  gives  figures  representing  the  net 
import  of  silver  during  the  same  period.  The 
increase  in  gold  imports  and  the  decrease  in 
silver  imports  during  the  last  three  years  are 
strikingly  compared. 



THE  VOLATILIZATION   PROCESS 

A  Record  of  Experimental  Work  at  the  Gwalia  Consolidated  Gold  Mine. 

By  BEN   HOWE. 

THE  successful  treatment  of  the  ore  in 
ttie  Gwalia  Consolidated  mine  remains 
yet  to  be  accomplished.  The  orebodies 

in  this  mine  are  among  the  largest  in  Western 
Australia,  with  contents  averaging  9  to  10 
dwt.  gold  per  ton.  Mining  is  simple.  There 
is  fuel  in  the  neighbourhood ;  and  labour, 
though  expensive,  is  good ;  yet  the  company 
today  is  in  liquidation  owing  to  metallurgical 
difficulties. 

Essentially  the  ore  is  a  silicate  of  alumina 
intersected  by  veins  of  quartz  and  calcite. 
Iron  occurs  mainly  as  pyrrhotite,  and  there  is 
about  14%  of  arsenic,  and  h%  of  antimony. 
The  sulphur  contents  are  about  2  to  3%.  The 
mineral  matter  is  so  finely  divided  that  all  con- 

centration processes  have,  so  far,  failed;  while 
owing,  no  doubt,  to  the  arsenic  and  antimony, 
a  better  extraction  than  75%  of  the  gold 
cannot  be  guaranteed  by  cyanidation  after 
roasting. 

During  the  past  twelve  months  I  tried  the 
volatilization  process  on  this  ore.  Experi- 

ments in  the  laboratory,  and  later  in  a  furnace 
treating  one  ton  per  day,  were  most  success- 

ful, with  promise  of  evolving  into  a  thoroughly 
practical  and  economic  process.  Briefly  stated, 
the  method  consists  in  roasting  the  ore  with  a 
small  addition  of  salt,  whereby  the  gold  and 
other  metals  are  volatilized  and  pass  off  as 
fume.  The  fume  is  drawn  through  water  and 
so  absorbed,  the  base  metals  passing  into  solu- 

tion, while  the  gold  is  left  as  an  amorphous 

powder  floating  in  the  solution.  This  absorp- 
tion water  is  pumped  through  a  filter-press 

before  being  returned  to  the  plant  to  attack 
more  fume.  The  gold  slime  remains,  of  course, 

in  the  filter-press,  from  which  it  may  be  re- 
moved at  any  time  for  subsequent  treatment. 

A  careful  test  was  made  on  a  parcel  of  ore 
put  through  the  small  furnace,  which  ran  con- 

tinuously for  83  hours.  The  test  was  watched 
by  Messrs.  W.  A.  Macleod  and  W.  B.  Blyth, 
representatives  of  Bewick,  Moreing,  and  Mr. 
Harley  Wright,  representing  Hooper  &  Speak. 
All  parties  reported  this  small  plant  to  be  quite 
successful.  The  volatilization  of  the  gold  over 
this  period  averaged  92%,  according  to  the 
assays  of  the  headings  and  residues  ;  and  the 
gold  actually  recovered  was  within  a  few  per 

cent  of  this  figure.  More  could  not  be  ex- 
pected from  an  experimental  furnace  working 

on  such  a  small  lot  of  ore. 

Unfortunately,  owing  to  unfavourable  con- 
ditions pertaining  to  the  mine,  complete  suc- 

cess was  not  attained  when  a  large  furnace 
was  installed.  The  trouble  lay  not  in  the 

volatilization  of  the  gold — this  was  readily 
accomplished  up  to  well  over  90/^,  but  in  the 
absorption  of  the  fume.  The  large  furnace 
was  lit  on  May  13,  gas- firing  from  a  wood- 
producer  being  employed.  No  one  on  the  mine 
had  any  experience  of  this  form  of  firing,  and 
a  month  was  lost  in  getting  the  wood-producer 
into  working  order  for  the  particular  condi- 

tions. No  further  trouble  was  ever  experi- 
enced with  this  end  of  the  plant,  and  in  the 

middle  of  June  attention  was  turned  to  the 
fume  collection. 

We  were  working  with  much  unskilled 
labour  in  an  isolated  district,  and  were  lament- 

ably short  of  money.  How  slow  and  difficult 
experimental  work  is  under  these  conditions 
can  be  well  imagined.  We  made  a  serious 
mistake  with  this  large  furnace  in  not  sticking 
to  a  method  of  fume  collection  similar  to  the 

one  we  had  employed  on  the  small  furnace. 
We  thought  we  could  collect  the  fume  equally 
well,  and  much  easier  by  another  method  ;  but 
we  found  that  our  new  method,  for  reasons 
which  soon  became  apparent,  was  a  hopeless 
failure.  Unable,  owing  to  our  financial  posi- 

tion and  our  isolation,  to  discard  the  new  plant 
for  an  enlargement  of  our  first  plant,  which 
we  already  knew  worked  well,  we  had  to  try 
and  adapt  any  old  thing  on  the  mine  to  the 
erection  of  a  gas-absorption  plant.  Moreover, 
we  were  denied  that  calm  consideration  and 

patient  observation  so  essential  to  the  research 
worker,  for  our  funds  were  running  out  and 
we  had  to  experiment  against  time.  In  our 
critics,  whose  advice  the  directors  took,  there 
was  lacking  that  sympathy  and  enthusiasm  so 
necessary  for  pushing  a  new  process  through 
its  early  stages.  Under  these  trying  condi- 

tions we  worked  at  the  problem  from  the 
middle  of  June  to  the  middle  of  August,  and 
then  at  the  end  of  that  short  period  we  were 

told  that  "  the  process  had  had  every  chance," 
and  that  we  must  cease  experiments. 437 
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I  have  written  thus  of  the  conditions  under 

which  we  were  experimenting  before  describ- 
ing the  experiments  themselves,  hoping  to 

show  that  the  abandonment  of  the  process  at 
the  GwaHa  ConsoHdated  was  due  not  to  any 
defect  inherent  to  the  process  itself,  so  much 
as  to  the  adverse  conditions,  local  and  finan- 

cial, under  which  we  laboured.  This  is  im- 
portant. Failures  in  new  metallurgical  pro- 

cesses may  be  due  to  purely  local  causes,  and 
if  so  debited  they  should  not  deter  trials  in  a 
locality  where  such  causes  would  not  operate, 
and  where  complete  success  might  be  achieved. 

The  laboratory  tests  to  determine  the  suit- 
ability of  an  ore  to  this  process  have  already 

been  fully  described  in  this  magazine  for 
March  1913,  and  it  is,  therefore,  not  necessary 
here  to  go  further  into  the  description  of  these 
experiments. 

After  success  had  been  demonstrated  in  the 

laboratory,  a  small  furnace  and  absorption- 
plant  capable  of  treating  100  lb.  per  hour,  was 
erected.  A  diagrammatic  sketch  of  this  plant 
is  shown  on  the  opposite  page. 

This  small  plant  consisted  of  a  rotary  brick- 
lined  furnace  13  in.  diameter  inside  and  72  in. 

long,  fired  by  a  kerosene  and  hot-air  burner. 
The  furnace  made  1  revolution  per  minute 
and  had  a  slope  of  I  in.  per  six  feet.  The 
ore,  previously  mixed  with  5%  salt,  was  fed 
regularly  by  a  screw-conveyor  into  the  cool 
end  of  the  furnace.  This  end  was  connected 

to  a  small  dust-chamber,  which  in  turn  joined 
on  to  a  200  gal.  iron  vat.  To  avoid  the  trouble 

of  fitting  an  air-tight  top  to  this  vat,  it  was 
placed  upside  down  in  a  water  seal,  and  made 

air-tit?ht  thereby.  The  vat  was  fitted  with 

three  compartments  similar  to  a  '  zinc-box,' 
each  compartment  carrying  4  in.  deep  of 
broken  tiuartz.  The  bottom  lips  of  the  com- 

partment partitions  dipped  about  one  inch  un- 
der water,  so  that  the  fume  in  its  passage 

through  the  box  had  to  bubble  through  water, 
the  broken  quartz  assisting  in  the  breaking- 
up  of  the  water  and  the  gases.  After  this  vat 
the  fume  was  made  to  traverse  a  long  box, 

also  arranged  like  a  '  zinc-box,'  but  with  an 
air-tight  lid.  This  box  had  nine  compart- 

ments, 8  by  8  by  12  in.  each,  filled  with  broken 
quartz  ;  the  lower  lips  of  the  partitions  dipping 
half  an  inch  under  water.  In  this  way  the 
gases  had  to  bubble  nine  times  through  water 
before  reaching  the  cylindrical  receiver.  This 
receiver  served  merely  to  catch  any  drops  of 
water  mechanically  <  arried  in  the  draught, 

the  fnicr  drops  being  <  aught  in  a  scjuart-  box 
filled  with  twigs  and  oakum.  The  draught 
was  rrcated  in   the   furnace,  and    the   tiime 

drawn  through  this  rather  elaborate  system 
of  washers  by  a  vacuum-pump  connected  to 
the  back  of  the  oakum  box.  A  vacuum  of  li 
to  4  in.  of  mercury,  according  to  the  height  of 

water  in  the  'zinc-box,'  was  required  for  the 
suction  of  the  gases  through  the  plant. 

No  volatilization  takes  place  if  the  ore  and 
salt  are  heated  together  with  exclusion  of  air. 
Air  is  absolutely  necessary  for  the  reaction, 
and  it  is,  therefore,  only  in  the  thin  layers  of 

ore  immediately  exposed  to  the  air  that  vola- 
tilization takes  place.  As  a  rotary  furnace  is 

turning  round  the  ore  gradually  creeps  up  the 
side  of  the  furnace  until  it  falls  over  on  itself, 
ever  exposing  a  new  thin  layer  to  the  action 
of  the  air.  These  are  the  ideal  conditions  for 

good  work,  and  they  cannot  be  obtained  in  a 
reverberatory  form  of  furnace  worked  with 
rabbles,  because  the  sticky  nature  of  the  ore 
(due  to  the  molten  salt)  prevents  the  rabbles 
turning  the  ore  over  easily.  This  slight 
stickiness  of  the  ore  eliminates  that  great  ob- 

jection to  all  rotary  furnaces,  namely,  dusting. 
The  cold  ore  mixed  with  5%  salt  is  fed  at 

the  back  of  the  furnace,  and  advances  slowly 

to  the  front  or  hottest  part.  It  soon  com- 

mences to  roast,  passing  through  the  '  run- 
ning '  to  the  '  dead '  stage.  The  salt  has  little, 

if  any,  effect  on  the  ore  in  the  running  stage, 
but  soon  after  this  stage  it  melts,  and,  being 
a  miscible  liquid,  thoroughly  permeates  the 
ore,  penetrating  by  the  heat  fractures  to  the 
very  centre  of  the  particles.  (This  probably 
explains  why  coarse  crushing  can  be  adopted 
in  this  process).  The  ore  is  now  at  a  good 
red  heat,  and  most  of  the  volatilization  is 

taking  place.  If  the  fuel-gas  be  turned  off 
for  a  few  moments — whereby  a  good  view  of 
the  furnace  is  obtained — it  will  be  seen  that 
large  volumes  of  gas  are  escaping  from  the 
ore,  which  burn  with  the  characteristic  blue 
flame  of  arsenic.  Under  these  conditions 
dense  white  fumes  can  also  be  seen  slowly 
floating  to  the  back  of  the  furnace.  As  the 
ore  approaches  the  hottest  part  volatilization 
is  still  proceeding — 10  to  15%  of  the  gold 
going  off  in  this  zone,  but  no  fume  is  observed, 
unless  an  excess  of  salt  has  been  used  in  the 
charge,  in  which  case  the  fume  of  sodium 

chloride  will  be  given  ofl"  even  when  the  ore is  discharged  from  the  furnace. 
The  correct  temperature  is  clearly  indi<^ated, 

and  with  gas- firing  is  easily  controlled.  Should 
the  temperature  get  too  low,  the  fume  of 
arsenic  comes  off  in  great  volume  from  the 

ore  as  it  discharges  ;  if  too  high,  the  ore  com- 
mences to  frit  badly,  to  the  extent  even  of 

forming  great  half-molten  '  blooms.'     With  a 
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temperature  a  little  higher  than  that  actually 

required  the  ore  frits  slightly  and  has  the  ap- 
pearance of  coarse  bread  crumbs — what  the 

workmen  call  "  little  crummy  clinkers."  I 
found  that  the  furnace-men  preferred  to  dis- 

charge their  ore  in  this  form,  as  they  were 
then  sure  that  the  temperature  was  not  too 
low,  nor  is  there  any  objection  to  this  slight 
fritting,  so  long  as  it  only  takes  place  at  the 
very  end  of  the  furnace.  As  soon  as  the  ore 
fuses  on  the  edges  volatilization  of  the  gold 
ceases,  and  if  this  fritting  is  noticed  six  feet 
or  so  in  the  furnace  it  means  that  so  much  of 

the  length  of  the  furnace  is  wasted,  and  that 
2  to  5%  of  the  gold  will  be  retained  in  the 
residue.  Since  the  furnace-man  is  never  long 
away  from  the  valve  controlling  the  gas-firing, 
a  wrong  temperature  is  quickly  righted,  and 
the   harm  done  is  not  of  great  importance. 

The  mixture  of  ore  and  salt,  when  heated 
in  the  furnace,  produces  a  dense  white  fume, 

which  by  the  draught  is  drawn  into  the  dust- 
chamber.  Here  most  of  the  dust  settles,  and 

about  15%  of  the  fume  condenses.  The  re- 
mainder of  the  fume  with  a  little  fine  dust 

passes  on,  and  is  drawn  through  water  several 
times,  as  already  described.  In  this  repeated 

bubblin'g  the  gases  are  broken-up  into  an  ex- 
tremely fine  state  so  as  to  be  absorbed  by  the 

water. 

This  absorption- water  after  a  time  becomes 
dark  green  in  colour,  from  the  presence  of  fer- 

rous chloride  in  solution,  and  if  examined  in 
a  beaker  a  number  of  fine  particles  will  be 
seen  in  suspension.  These  consist  of  particles 
of  dust  from  the  ore,  and  metallic  gold  (black). 
It  is  probable  that  a  few  particles  of  gold, 
brown  in  colour,  will  be  observed  floating  on 
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FIRST   EXPERIMEXTAL    PLANT  AT   OWALIA    CONSOLIDATED. 

This  is  one  of  the  advantages  this  process  has 
over  roasting  before  cyanidation.  In  the  latter 
case  if  the  roast  goes  wrong,  particularly  with 

complex  ores,  it  may  take  the  furnace-man 
one  or  two  hours  to  get  it  right  again,  and  in 
the  interval  it  is  probable  that  the  badly 
roasted  ore  may  ruin  the  whole  charge  of  a 
cyanide  vat.  In  the  volatilization  process  if 

anything  goes  wrong,  the  residue  is  only  af- 
fected for  that  particular  time,  and  does  not 

contaminate  anything  going  before  or  coming 
behind  them.  Not  only  is  gas-firing  for  this 
process  advisable,  from  the  point  of  view  of 
being  easily  under  control^  but  it  is  almost  a 
necessity,  since  it  produces  no  soot,  and  no 
dust  form  the  wood  ashes,  both  of  which  would 
be  collected  with  the  fume,  and  so  contaminate 
the  gold  product  when  caught. 

The  temperature  necessary  for  complete 

volatilization  is  orange  to  yellow  heat — say 
1000?  C.  This  is  easily  maintained  if  the 
gases  are  fed  to  the  burner  at  the  temperature 

they  leave  the  gas-generator,  and  if  the  air 
mixed  with  these  gases  before  burning  is  pre- 

heated in  a  coil  in  the  firebox.  In  my  ex- 
perience the  tendency  for  the  men  is  to  get 

too  high  a  temperature. 
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the  top  of  the  water.  This  water  is  pumped 

through  a  filter-press,  where  the  fine  dust  and 
gold  are  retained,  while  the  clear  filtrate  is 
returned  to  the  bubbling-chambers  again. 

Chemically  considered,  this  water  is  found 

to  become  strongly  acid  by  reason  of  hydro- 
chloric acid  and  a  little  sulphurous  acid.  Anti- 

mony and  arsenic  (as  lower  oxides)  are  pre- 
sent in  solution  as  well  as  calcium  and  sodium. 

When  the  furnace  is  working  well  the  whole 
of  the  chlorine  in  the  5%  of  salt  is  driven  from 
the  ore,  and  appears  again  as  chlorides  in  the 
absorption-water.  In  the  experiments  on  the 
Gwalia  ores,  one-half  to  two-thirds  of  this 
chlorine  came  o\er  as  hydrochloric  acid.  This 
large  production  of  acid  was  not  recognized 
in  the  early  experiments,  and  as  we  had  no 
carpenter  on  the  mine  we  determined  to  use 

an  ordinary  iron  vat  as  the  first  absorption- 
chamber,  believing  it  would  stand  for  some 
considerable  time.  Luckily  this  vat  stood  the 
corrosive  action  of  the  acid  until  the  last  three 
hours  of  the  test,  when  the  first  two  partitions 
gave  way.  This  threw  half  our  absorption 
area  out  of  gear,  and  caused  a  loss  of  gold  at 
the  very  end  of  the  run.  After  this  accident 
we  determined  the  amount  of  acid  produced 
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in  the  furnace,  and  found  further  that  only 
wood,  earthenware,  or  lead  could  be  used 
about  the  collection  plant  with  safety.  After 

two  months'  run  these  materials  were  quite 
unaffected. 

In  this  short  article  it  is  not  my  intention 
to  go  deeply  into  the  chemistry  of  the  process, 
nor,  as  a  matter  of  fact,  am  I  able  to  do  so. 
The  reactions  taking  place  in  the  furnace  are 

undoubtedly  complex,  and  at  this  high  tem- 
perature not  easy  to  determine.  We  were 

naturally  not  equipped  with  an  elaborate 
chemical  laboratory  on  the  mine,  and,  there- 

fore, little  could  be  done.  From  observation 

of  the  working  and  from  one  or  two  qualita- 
tive experiments  it  is  evident  that  arsenic  is 

driven  off  as  arsenious  oxide, and  as  an  arsenite 
of  either  calcium  or  sodium.  In  the  dust- 
chamber  a  good  deal  of  yellow  sublimate  is 
noticed  (arsenic  sulphide  ?).  Curiously,  al- 

though there  is  excess  of  air,  iron  and  copper 

chlorides  come  off  in  the  "  ous  "  state.  Cal- 
cium and  sodium  chlorides  are  also  driven  off. 

Hydrochloric  acid  is  given  off  in  large  quan- 
tities, and  this  gas  with  water-vapour  causes 

a  dense  fog,  even  after  the  arsenic  has  been 
condensed.  This  thick  fume  no  doubt  holds 

up  a  good  deal  of  the  gold  in  the  form  of  fine 
particles,  which  are  most  difficult  to  arrest 
and  absorb. 

Most  of  the  gold  appears  to  enter  the  ab- 
sorption chamber  in  the  metallic  state.  Some 

of  It  may  be  volatilized  from  the  ore  as  a 
chloride,  which  immediately  dissociates,  while 
another  source  would  be  from  the  arsenates 

or  pyro-arsenates  formed  during  roasting, 
which  are  split-up  by  the  salt  at  the  high  tem- 

perature, metallic  arsenic  being  liberated. 
This  arsenic  immediately  unites  with  the  gold 
to  form  arsenide  of  gold,  which  is  volatile  and 

burns  in  contact  with  air.  This  seems  prob- 
able since  precipitated  gold  heated  with  salt 

and  calcium  pyro-arsenate  to  a  high  tempera- 
ture can  be  readily  volatilized  in  the  laboratory. 

A  smaller  percentage  of  the  gold  leaves  the 
furnace  incombination,perhapsas  the  chloride, 
but  more  probably  as  the  double  chloride  of 
hydrochloric  acid  or  even  sodium  chloride. 
However,  it  is  found  in  practice  that  in 
whatever  form  the  gold  may  exist,  it  can  be 
completely  taken  out  of  the  fume  if  the  latter 
is  finely  broken-up  in  water,  and  ui  such  a 
strongly  reducing  solution  (consisting  most  of 
ferrous  chloride)  it  is  not  surprising  to  find 
th.it  it  is  all  in  the  metallic  condition,  and 
•'   -it    a    trace   can    ever  be    dete- t^nl    in 

.\s  this  absorption  of  the  fume  has  been  the 

stumbling-block  of  the  process  up  to  the  pres- 
ent, it  would  be  well  to  consider  it  a  little 

more  closely.  According  to  H.  C.  Parmelee 
(see  Metallurgical  &  Chemical  Engineering, 

Vol.  XI,  page  230),  Messrs.  Pohle  &  Croas- 
dale  when  experimenting  with  this  process  in 

1898  found  great  difficulty  in  their  condensa- 
tion, and  the  problem  was  never  satisfactorily 

solved  by  them.  They  tried  collecting  the 

fumes  in  '  bag-rooms  ' :  so  did  we,  but  gave 
this  up  owing  to  the  large  amount  of  sublimate 
produced  (70  lb.  per  ton  of  ore),  and  to  the 
corrosive  action  of  such  large  quantities  of 
hydrochloric  acid  on  the  bags.  They  (and  we) 
next  tried  scrubbers,  which  were  unsuccessful 
owing  to  the  large  size  required  for  effective 

absorption,  and  the  difficulty  of  cleaning-up 
gold  slime  in  such  a  large  area.  Further 
atomizer  sprays  were  a  failure,  in  the  first 
place,  as  they  are  not  effective  on  the  acid 

fog  ;  and,  secondly,  with  us,  as  we  were  un- 
able locally  to  make  a  large  lead  pump  (and  a 

large  one  is  required  for  the  quantity  of  water 
to  be  handled)  to  stand  a  pressure  of  40  lb. 
per  square  inch,  the  pressure  necessary  for 
these  sprays. 

The  secret  of  successful  absorption  seems 
to  be  to  break  the  gases  up  into  fine  particles 
in  water,  and  to  use  the  same  water  over 
again.  Owing  to  the  prominence  given  to  the 
failures  of  Mr.  Croasdale  in  America,  and  of 
the  Gwalia  plant  in  Australia,  many  engineers 
have  doubted  whether  the  fume  absorption 
will  ever  be  successful.  I  can  assure  them 

that  it  already  has  been  successfully  accom- 
plished in  my  first  plant,  but  on  this  point  I 

can  give  testimony  other  than  my  own. 

Let  me  quote  the  opinion  of  the  well-known 
metallurgists  who  watched,  officially,  the  test 
on  our  first  furnace.  During  this  run  92?o  of 
the  gold  was  volatilized  from  the  ore,  and 
857%  actually  recovered  from  the  absorption 
plant.  .\11  parties  concerned  subscribed  to 
these  figures.  Further,  Bewick,  Moreing  & 

Co's.  representatives  in  their  report  said  : 
"The  whole  of  this  plant  worked  quite  con- 

tinuously and  most  satisfactorily  until  the 
latter  part  of  the  last  day,  when  the  partitions 
(iron)  in  the  tank  collapsed  and  rendered  the 

conditions  generally  prejudicial  to  the  best  re- 
sults. It  is  remarkable  in  such  a  small  test 

that  so  large  an  amount  of  the  gold  was  ac- 
counted for.  A  similar  result  could  not  have 

been  got  in  a  cyaniding  or  amalgamation  test 
on  a  like  tonnage. 

"  It  would  thus  appear  that  the  method  is 
one  offering  considerable  elasticity  of  condi- 

tions, and  from  my  own  observations  of  the 
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conditions  generally  I  draw  the  following  con- 
clusions : 

"  (l).  That  the  preliminary  roast  necessary 
to  drive  off  such  volatile  constituents  as  might 

subsequently  interfere  with  the  gold  volatiliz- 
ation and  collection  should  require  a  reason- 
ably low  temperature.  (This  refers  to  the 

idea  that  a  preliminary  roast  may  be  necessary 
before  volatilization). 

"  (2).  That  the  volatilization  itself  can  also 
be  effected  at  a  reasonably  low  temperature 
and  under  such  conditions  as  could  be  readily 
obtained  in  practice. 

"  (3).  That  the  collection  of  the  gold  can  be 
readily  effected  and  on  the  large  scale  should 

yield  a  very  clean  bullion." 
Hooper  &  Speak's  representative  in  his  re- 

port said  : 

"  For  an  experimental  plant  the  run  was 
particularly  good.  It  is  rare  in  work  of  this 
character  to  record  the  absence  of  stoppages. 

"  After  the  breakdown  of  the  iron  tank  at 

the  end  of  the  run,  to  locate  85'5%  of  the  act- 
ual gold  contents  in  such  circumstances  was 

very  creditable. 

"  No  possible  doubt  can  exist  with  regard 
to  the  volatilization  efficiency. 

"  Commercially  the  process  predicts  a  92% 
extraction,  cheaper  working  costs  per  ton  than 
any  other  process  yet  evolved  (for  this  ore), 

and  less  expense  for  plant  equipment." 
It  will  no  doubt  be  urged  against  me,  and 

with  reason,  that  if  this  smaller  plant  was  so 
successful  why  was  I  not  equally  successful 

with  the  large  plant  ?  This  is  why  :  the  vac- 
uum of  two  inches  of  mercury,  for  a  large 

volume  of  air,  takes  more  power  than  I  wish- 
ed to  use,  and  I  thought  I  could  absorb  the 

fume  more  easily  with  atomizer  sprays,  and 
with  one-twelfth  the  vacuum.  I  had  not  then 

heard  of  Mr.  Croasdale's  work  and  his  want 
of  success  with  sprays.  I  put  sprays  in,  they 
were  not  successful,  and  we  never  had  either 
the  time  or  the  money  to  go  back  to  what  we 
knew  would  be  successful. 

Yet  the  erection  and  working  of  the  big 
plant  was  by  no  means  the  absolute  failure  it 
appeared  to  be.  We  found  one  or  two  acces- 

sories in  the  plant  that  worked  well,  and  noted 
others  to  be  avoided.  Our  furnace  was  5  ft. 

diam.  by  27  ft.  long.  It  should  have  been  45 
or  50  ft.  for  this  diameter.  Our  furnace  was 
red  hot  even  at  the  cool  end,  so  that  the  heat 
losses  were  excessive.  The  greater  length 
would  not  only  have  conserved  the  heat  better, 
but  by  giving  a  greater  length  in  which  to 
roast  the  ore  would  have  increased  the  capa- 

city of  the  furnace.     In  the  27  ft.  furnace  the 

first  12  ft.  were  taken  up  by  the  ore  roasting, 
leaving  only  15  ft.  for  the  volatilization.  This 
meant  that  we  had  to  run  with  too  thin  a  layer 
of  ore.  For  the  number  of  times  that  a  given 
amount  of  ore  is  turned  and  exposed  in  15  ft., 
twice  the  amount  of  ore  would  be  exposed 
equally  often  in  30  ft.  The  brick  lining  to 
this  furnace  was  only  4  inches  thick  (all  we 
could  obtain  at  the  time)  when  it  should  have 
been  9  in.  thick.  The  thin  lining  meant  an 
enormous  loss  of  heat,  so  great  indeed  that  our 
fuel  consumption,  using  wood  in  the  gener- 

ator, worked  out  at  about  50%  of  the  weight 
of  the  ore.  To  show  that  this  high  fuel-con- 

sumption was  alone  due  to  the  bad  design  of 
the  furnace,  I  roasted  a  quantity  of  ore  in  the 

'same  furnace  and  found  the  fuel-consumption 
to  be  exactly  the  same.  Now,  having  pre- 

viously roasted  this  ore  for  some  months  in  a 
simplex  Edwards  furnace  for  much  less  than 
half  this  consumption,  I  was  able  to  say  that 
the  ore  was  not  calling  for  this  heat,  but  that 
it  was  the  furnace  that  was  dissipating  it. 
With  a  good  furnace  I  should  say  that  the 
fuel  consumption,  using  wood,  would  be  about 
16%  of  the  ore  treated.  We  found  with  this 
big  furnace  that  a  slope  of  1  in.  per  6  ft.,  and 
a  speed  of  1  rev.  per  min.  were  about  right. 

Our  gas-burner  was  simply  a  10  in.  pipe 
passing  from  the  producer  through  the  fire- 

box, and  cut-off"  flush  with  the  mouth  of  the 
furnace.  A  2-in.  pipe  delivering  pre-heated 
air  was  screwed  into  a  blank  flange  at  the  back 

of  this  pipe,  so  that  hot  air  and  gas  were  mix- 
ed in  the  last  six  feet  of  the  pipe  before  burn- 
ing at  the  nozzle.  Both  air  and  gas  were  at 

a  temperature  of  400°  to  500°  C,  and  under 
these  conditions  we  had  no  trouble  in  keeping 

the  furnace  temperature  between  1000°  to 
1 200°  C.  The  amount  of  air  per  minute  pass- 

ing through  this  furnace  when  treating  20  tons 
per  day  was  1200  cubic  feet. 

At  the  cool  end  of  the  furnace  the  opening 
was  contracted  to  2  ft.  diam.,  and  this  opened 

direct  to  a  dust- box  made  of  thin  iron  plates. 
The  dimensions  of  this  dust  box  were  8  ft. 

long,  8  ft.  high,  and  2  ft.  wide.  It  is  not  ad- 
visable to  ha\e  this  dust-box  too  large,  as  an 

excess  of  sublimate  may  condense  in  it  ;  more- 
over an  important  point  to  remember  is  that 

baffles  are  more  effective  than  large  spaces  for 
arresting  dust.  In  this  dust-box  we  had  an 
excellent  baffle,  which  as  far  as  I  know  is 

new. 
A  number  of  A  in.  holes  were  punched  in 

the  top  of  the  dust-box  at  i  in.  pitch,  and  ar- 
ranged in  a  zig-zag  pattern  as  shown  in  the 

sketch,  which  is  a  plan  of  the  top  of  the  box. 
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A  7  ft.  long,  J  in.  rod,  burred  up  at  one  end 
was  dropped  into  each  of  these  holes,  so  that 
it  hung  vertically  from  its  burred  end  into  the 
inside  of  the  dust-chamber.  These  rods  hang- 

ing so  close  together  made  practically  a  contin- 
uous zig-zag  baffle.  The  furnace  gases  had  to 

traverse  between  these  baffles,  and  would  take 
the  direction  shown  by  the  arrows,  striking 
first  against  one  wall  and  then  against  another. 
The  inertia  of  the  dust  particles  would  cause 
them  to  strike  the  rods,  and  in  so  doing  they 

knock  against  each  other,  which  clears  them 
immediately. 

A  push-conveyor  working  in  the  bottom  of 
the  dust-chamber  will  feed  ore  into  the  fur- 

nace and  at  the  same  time  automatically  re- 
turn any  dust  that  settles  in  the  chamber.  Do 

not  use  a  screw-conveyor.  They  are  not  to 
be  compared  with  push-conveyors  for  dry  ore, 
particularly  if  there  is  any  heat  about. 

In  passing  through  this  dust-chamber  the 
furnace   gases  are  cooled   considerably,   and 

waste  Soturion  away 
or  returned   to 
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would  lose  their  velocity  and  could,  therefore, 
no  longer  remain  suspended  in  the  air,  but 
would  fall  to  the  bottom  of  the  chamber.  The 
sublimate  that  condenses  on  these  rods  sticks 
well  to  them,  so  that  it  would  in  time  close 

the  passages,  and  that  is  why  the  bafBes  are 
made  of  hanging  rods  and  not  fixed  plates, 
which  would  be  difficult  to  keep  clear.  To 
clear  the  rods,  all  a  workman  has  to  do,  once 
every  four  hours  or  so,  is  to  give  the  rods  a 
-shake  with  a  piece  of  wood.  Being  free  to 
.move    they    commence   to   swing  about  and 

80%  of  their  dust  should  be  retained  here.  It 
is  highly  important  to  settle  as  much  of  the 
dust  as  possible,  without  condensing  too  much 
sublimate. 

The  fume  leaving  the  dust-chamber  is  made 
to  enter  a  medium-sized  scrubber,  which  should 
be  built  of  wood.  For  a  furnace  treating  30 

tons  per  day  this  scrubber  should  be  about 
10  ft.  diam.  by  12  or  15  ft.  high.  Water 
should  be  constantly  circulated  in  this  from 
the  top  to  the  bottom,  and  the  packing  should 
be  limestone  about  four  inches  in  diameter. 
Here  the  fine  dust  will  be  arrested  and  most 

of  the  hydrochloric  acid  absorbed  by  the  lime. 
Anything  up  to  25%  of  the  gold  should  come 
down  here,  and  after  the  plant  has  got  into  its 
stride,  this  gold  with  the  fine  dust  should  form 
a  product  valued  at  100  oz.  gold  per  ton.  This 
product  may  be  settled  out  and  cyanided,  while 
it  will  be  found  necessary  to  cool  the  solutions 

before  returning.  In  passing,  I  should  men- 
tion that  the  volatilized  gold  is  extraordinarily 

amenable  to  cyanide  treatment.  Even  the 
richest  products  after  a  few  hours  contact 

with  strong  cyanide  solutions  (0'25%  or  over) 
are  completely  denuded  of  their  gold. 

On  leaving  the  scrubber  the  gases  are  quite 
cool  and  practically  free  from  dust.  It  now 
only  remains  to  break  them  up  very  finely  in 
water  before  discharging  them  into  the  atmos- 

phere.    There  are  two  methods  I  should  re- 
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commend  for  doing  this:  (l)  pull  them  by 

means  of  a  Root's  blower,  through  water, 
causing  them  to  bubble  several  times  before 
they  finally  reach  the  blower,  or  (2)  pass  them 
direct  into  an  apparatus  that  beats  and  churns 
the  gases  thoroughly  with  water.  In  either 
case  it  must  not  be  forgotten  that  wood, 

earthenware,  or  lead  (regulus  metal,  17%  an- 
timony and  83%  lead,  is  good)  are  the  only 

materials  that  can  be  used. 

A  special  form  of  apparatus  for  mixing  the 
gases  in  a  very    fine  state  of  division   with 
large  volumes  of  water  has  been  designed  by 
me.      This  apparatus  consists  essentially  of 
two  legs  of  an  inverted  syphon  about  12  and 
15  ft.  long  respectively.     In  the  bend  of  the 

syphon  a  centrifugal   pump  of  special   con- 
struction is  arranged  to  work  at  a  high  speed, 

causing  the  circulating  solutions  to  be  drawn 
down  the  short  leg  and  forced  up  the  long. 
Since  the  system   is  almost  balanced,  little 
power  is  required  to  work  this  pump.     The 
short  leg  at  its  top  end  is  furnished  with  a 
large  number  of  holes  drilled  downward,  and 
as  the  water  travels  down  the  leg  toward  the 

pump  it  sucks  the  fume  through  these  holes 

on  the  principle  of  a  '  tromp,'  or  of  the  hydrau- 
lic   air  -  compressor.     Even   in    this    leg    the 

bubbles  of  gas  are  broken  up  in  the  water  to 

some  degree  of  fineness,  but  when  the  mix- 
ture passes  into  the  rapidly  revolving  pump 

the  gases  are  emulsified  in  the  liquid  and  pass 
up  the  long  leg  in  this  fine  condition.     They 
are  in  contact  with  the  reducing  solutions  for 
the  appreciable  time  necessary  to  reduce  any 
gold  compounds  present  in  the  gases.     At  the 
top  of  this  long  leg  is  placed  a  large  tray  in 
which  the  liquid  settles  for  a  time  and  allows 
unabsorbed  gases  to  escape  before  the  liquid, 
freed  from  gases,  descends  into  the  short  leg 
again  to  engage   more   fume.      A  measured 
quantity  of  this  circulating  water  is  taken  off 
to  a  filter,  either  a  gravity  filter,  such  as  is 
used  for  clarifying  cyanide  solutions,  but  made 
of  wood  with  a  lead  pipe,  or  a  lead-lined  filter- 
press.     A  combination  of  these  filters  is  very 
useful,  a  solution  thick  with  gold  slime  being 
obtained  in  the  gravity  filter,  which  may  then 

be  pumped  through  the  filter-press  in  a  few 
minutes.     While  the  material  in  the  gravity 
filter  is  accumulating  a  fresh  charge,  wash- 
water  may  be  passed  through  the  press  to  re- 

move any  corrosive  solutions, and  in  this  way 
an  iron  press  may  be  used.     With  the  k'jU  in 
the   filter-press   the   process    becomes   thief- 
proof  and  fireproof,  and  an  almost  complete 
clean  up  may  be  made  at  any  time 

Before   I  left   the  Gwalia  Consolidated   1 

oflfered  to  exhibit  this  apparatus  under  test, 
but  I  insisted  on  a  third  man  being  present  to 
watch  the  test.  Unfortunately,  the  directors 
could  not  agree  to  this,  and  so  I  have  no 
tested  figures  to  give  of  its  working. 

Such,  then,  is  a  brief  description  of  my  vo- 
latilization process  and  experiments.    The  ex- 

cellent results  obtained  with   refractory  ores, 
particularly  those  carrying  arsenic,  antimony, 
and  copper,  have  led  me  to  believe  that  it  is  a 
process  that  will  soon  find  an  application  on 
those   peculiar    refractory  ores   that  cyanide 
will  not  touch  or  at  best  only  show  a  very  poor 
extraction.     So  far  nearly  all  ores  tried  have 
been  found  amenable  to  the   process,  though 
with  copper  ores  the  salt  has  to  be  increased, 

but  against  this  the  copper  contents  are   re- 

covered quite  apart  from  the  gold.    W^ith  ores containing  over  10%  antimony,  the  roast  has 
to  be  more  carefully  and   slowly  conducted. 

It  would  appear   to  be   cheap  to  work  com- 
pared with  roasting  and  cyaniding,  is  simple, 

and  requires  much   less  capital  expenditure 
than  a  big  cyanide  plant.    Where  salt  is  cheap 
5%  is  not  a  prohibitive  amount,  and  where  the 
price  is  a  consideration,  the  chloride  solutions 
leaving   the   limestone  tower,  after  filtering, 
can  be  easily  evaporated   down  by  the  waste 

heat  given  off  from   the  hot  ore  as  it  is  dis- 
charged from  the  furnace.     This   evaporated 

salt,  consisting    mostly   of  calcium   chloride, 
mixed  with  1  to  2%  sodium  chloride,  will  act 
as  well  as  the  5%  common  salt  alone.     A  200 

oz.  gold  product  was  obtained  in  Australia  in 
the  filter-press  from  a   lOdwt.  ore.      If  this 
product  is  not  rich  enough  to  smelt  outright  it 
can  be  concentrated  further  by  means  of  cya- 

nide or  chlorine. 
To  state  that  much  remains  to  be  done  be- 

fore the  process  is  perfect  is  a  banality,  but  I 
contend  that  sufficient  has  already  been 

achieved  to  demonstrate  that  the  process  pro- 
mises to  solve  the  problem  of  the  extraction 

of  gold  from  cupriferous  and  antimonial  ores 
that  have  hitherto  resisted  successful  treat- 

ment. 

The  Annual  Report  of  the  Geological 
Survey  of  S(jutli  Africa  for  the  year  1912 
contains  the  paper  by  E.  T.  Mellor  on  the 

'  Geology  of  the  Western  Witwatersrand.' 
Another  paper  of  interest  is  by  A.  L.  Hall  on 

the  '  Geology  of  the  Country  between  Middel- 
burg  and  Belfast,'  a  district  where  the  coal 
measures  are  being  developed.  \V.  A.  Hum- 

phrey describes  the  part  of  northern  Natal  be- 
tween Vryheid  and  the  Fongola  river,  where 

the  Wonder  and  other  gold  mines  are  situated. 



DISCUSSION 

Our  readers  are  invited  to  criticize  anything  appearing  in  this  magazine  and  to  discuss 

other  subjects  of  general  technical  interest. 

The  Future  of  the  Rand. 
The  Editor  : 

Sir — In  your  November  issue  there  is  a 
letter  from  Mr.  Ralph  Stokes  pointing  out 

that  Mr.  Troye  "  without  all  available  know- 
ledge of  the  facts  "  was  handicapped  in  his 

attempt  to  value  Rand  mining  shares.  With 
this  axiom  most  of  us  will  agree.  The  ques- 

tion arises,  however,  why  shareholders  should 

not  be  informed  of  "  all  the  available  facts." 
If  all  mines  made  a  point  of  publishing  to 
their  shareholders  full  yearly  plans,  sections, 
and  cross-sections  of  the  mine,  and  also  a 
monthly  report  from  the  mine  manager  giving 
results  of  current  development  in  detail,  nam- 

ing every  working  face,  a  great  many  irre- 
sponsible rumours  would  be  knocked  on  the 

head,  and  with  the  facts  before  him  a  share- 
holder could  form  his  own  views,  and,  if  he 

took  the  trouble,  could  keep  an  assay-plan  of 
the  mine  up  to  date. 

This  is  possible,  for  instance,  for  those  in- 
terested in  the  Golden  Horse-Shoe  and  some 

other  Australian  mines.  But  the  average 

mining  report,  especially  from  the  Rand,  gives 
only  the  results  of  development  in  bulk  :  So 

many  tons  of  ore  '  payable  '  value  to  two 

places  of  decimals  ;  so  many  tons  of  ore  '  un- 
payable '  value  to  two  places  of  decimals,  and 

a  bare  summary  of  development  footages  with 
average  assay-values.  Certainly,  to  make  up 
for  this  the  average  value  is  worked  out  to 

O'OO  of  a  dwt. !  !  ! 
The  Rand  has,  I  believe,  nothing  to  fear 

from  giving  shareholders  and  the  public  gener- 

ally full  information  as  to  all  "  available 
facts."  The  majority  of  the  mines  would 
probably  appreciate  in  public  favour  if  full  in- 

formation were  given,  and  those  mines  that 
refused  to  follow  suit  could  be  conveniently 
left  alone  by  the  public. 

The  only  reasons  I  have  heard  against  pub- 
lishing full  plans  and  monthly  reports  are  : 

(1)  The  expense. 
(2)  Shareholders  would  not  understand 

them  and  don't  want  them. 
With  regard  to  the  first  objection,  the  cost 

of  publishing  the  Golden  Horse-Shoe  plans  is 
under  ;^100. 

The  second  objection  carries  no  weight,  as 
although  some  shareholders  would  not  take 

the  trouble  to  study  the  reports  and  plans  of 
their  property,  there  must  be  many  who  would 

gladly  do  so. E.    HOMERSHAM. 

London,  November  3. 

[We  have  seen  the  Golden  Horse-Shoe 
plans  and  sections,  and  endorse  Mr.  Homer- 
sham's  compliment  to  Mr.  J.  W.  Sutherland, 
the  manager  of  that  mine.  They  give  the  ex- 

plicit information  that  is  required  to  tell  the 
results  of  development. — Editor]  . 

The  Editor : 

Sir — Messrs.  G.  W,  Troye  and  Ralph  Stokes, 
discussing  the  future  of  the  Rand,  have  raised 
as  an  incidental  issue  the  larger  question  of 
the  future  of  the  mining  industry  of  South 
Africa.  Mr.  Troye  goes  so  far  as  to  suggest 
that  the  nickel  deposits  of  East  Griqualand 
show  promise  of  becoming  as  important  as 
the  Sudbury  deposits  of  Canada  and  may  in 
the  future  be  one  of  the  mainstays  of  South 
African  mining. 

Mr.  Stokes  asks  Mr.  Troye  for  an  amplifica- 
tion of  the  comparison  between  the  Insizwa 

deposits  and  those  at  Sudbury  so  that  Canada 

may  look  to  her  laurels."  As  I  have  recently 
made  a  geological  examination  of  the  Insizwa 

range  with  a  comparison  as  one  of  the  par- 
ticular objects  in  view,  the  following  brief 

remarks  may  be  of  interest  to  readers  of  your 

Magazine, 
Many  of  the  principal  features  of  the  struc- 

tural geology  of  the  two  districts  closely  re- 
semble one  another.  The  ore  deposits  in  both 

cases  are  derived  from  exceptionally  large 
masses  of  gabbroid  rock  that  have  undergone 
gravitative  magmatic  differentiation.  The 

shapes  of  the  two  gabbroid  masses  are  some- 
what similar,  both  being  more  or  less  basin- 

shaped,  although  the  formations,  into  which 
the  two  intrusions  have  been  respectively 
injected,  differ  widely.  A  comparison  between 
the  various  nickel  deposits  of  the  world  dis- 

closes the  fact  that  this  metal  is  commonly 
associated  with  rocks  of  a  gabbroid  character 
or  their  altered  derivatives  and  that,  broadly 

speaking,  the  greater  the  mass  of  basic  rock 
the  more  extensive  are  the  ore  deposits.  Com- 

paring, then,  the  relative  sizes  of  the  two 
occurrences  under  review,  the  dimensions  of 

445 
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the  Sudbury  eruptive  are  approximately  as 

follows:  length,  36  miles;  breadth,  16  miles; 

thickness,  10,000  ft.  The  dimensions  of  the 

I  nsizwa  sheet  may  be  put  down  approximately, 

for  the  main  basin  connects  with  some  large 

but  irregular  arms,  as  having  a  length  of  20 

miles ;  breadth,  10  miles ;  thickness,  3000 

feet.  The  volume  and  mass  relation  of  the 

Sudbury  sheet  to  the  Insizwa,  as  the  two 

masses  exist  today  after  indeterminate  quan- 

tities of  the  original  magmas  have  been  re- 

moved by  denudation,  may  then  be  roughly 

stated  as  about  10:1.  Although  the  Insizwa 

sheet  appears  to  be  very  much  larger  than 

some  of  the  intrusives  in  other  parts  of  the 

world  that  have  produced  workable  nickel 

deposits,  it  is  obviously  much  smaller  than 

the  Sudbury  mass,  so  that  on  these  grounds 

Insizwa  can  scarcely  be  expected  to  dethrone 

Canada  from  her  proud  position  as  the  world's 
greatest  nickel-producer,  while  on  the  other 

hand  the  Insizwa  range  offers  mining  pros- 

pects of  no  common  order  of  magnitude. 

The   Sudbury  sheet  as  a  whole  is  rather 

more  acid  in  composition  than  the  Insizwa 

and  the  greater  basicity  of  the  latter  might  be 

considered  as  favouring  a  higher  initial  min- 

eralization.    It  is  worthy  of  note  in  this  con- 
nection that  the  general  facies  of  the  rocks 

into  which  the  Sudbury  sheet  has  been  in- 

jected, appears  to  be  more  acid  than  that  of 
the  Insizwa  series.     The  Insizwa  sheet,  too, 

seems  to  me  to  have  been  injected  into  its 

encasing  sedimentary  rocks  before  these  were 

consolidated  and  while  they  were  m  a  moist 

plastic  state,  possibly  under  the  ocean.   I  draw 
attention  to  these  points  as  it  is  possible  that 

the  Sudbury  magma  assimilated  a  relatively 

greater  quantity  of  acid  rock  by  the  process 

of  magmatic  sloping,  thereby  increasing  both 

its  acidity  and  volume  to  a  relatively  greater 
extent.   Both  sheets  show  progressive  increase 

of  basicity  proceeding  from  the  upper  to  the 

lower  margins,  but  whereas  at  Sudbury  the 

most  basic  phase  is  composed  of  solid  sul- 

phides of  iron,  nickel,  and  copper,  the  mar- 

ginal ore  deposits,  at  Insizwa  the  purely  mag- 
matic differentiation— so  far  as  it  has  been 

disclosed  to  date  by  prospecting  operations- 

stops  short  at  the  pyrrhotite-norite  phase,  the 
solid  sulphide  deposits  at  Insizwa,  underlying 

this  phase,  owing  their  concentration  to  a  re- 
arrangement of  a  secondary  character.      K\- 

ploiMioty  work  along  the   Insizwa  ran^je  has 
not   been   carried    sufficiently    far    to    prove 

whether  this  pyrrhotite-norite  is  the  frin^^'e  of 
a   nviTc    compact    segregation    of    sulplndes 
farther    1  )wn  the  basal   margin,   where   this 

margin  may  have  had  the  advantage  of  the 
settlement  from  a  greater  thickness  of  super- 

incumbent rock. 

Space  will  not  permit  a  full  discussion  of 
the  geological  evidence  on  this  point,  but   I 
may  mention  that  the  results  of  my  sampling 
of  the  principal  workings  in  the  range  showed 
that  there  was  a  marked  increase  in  the  valu- 

able constituents  of  the  pyrrhotite-norite  with 
increase  in  depth,  and  they  suggest  strongly 
that  exploration  at  lower  levels  may  disclose 

high-grade  pyrrhotite-norite  and  possibly  solid 
sulphide  orebodies  of  the  Sudbury  marginal 

type.     High-grade    solid    sulphide   orebodies 
have  been  found  at  the  base  of  the  Insizwa 

eruptive  and  it  was  the  weathered  products 
of  these  that  first  attracted  attention.     These 

segregations   are   undoubtedly   derived    from 

the  overlying    pyrrhotite-norite    zone.      The 
rock  upon  which  the  Insizwa  eruptive  rests  is 
a  fine-grained  hornfels.     Cutting  across  the 
hornfels-norite  contact  zone  there  are  a  series 

of  irregular  fissures  evidently  generated  as  a 
result  of  stresses  set  up  by  changes  in  volume 

arising   from   the   cooling   and    simultaneous 
crystallization  of  two  entirely  different  rocks 
in  juxtaposition.     The  sulphides,  which  were 
the   last   minerals   to  solidify,  have   been  to 

some  extent  squeezed  out  of  the  pyrrhotite- 
norite  zone  into  these  fissures.  Unfortunately 

exploratory  activity  has  so  far  been  largely 

confined  to  '  chasing '  the  rich  ore  found  in 
these    comparatively    small    erratic    strain- 

cracks,  which  are  nothing  more  than  '  drop- 

pers,' in  the  hope  that  they   would  '  make  * 
into    extensive    high-grade    orebodies,    their 

geological  relationships  not  having  been  suffi- 

ciently appreciated  by  the  "  practical  '  miners by  whom  the  very  indifferent  prospecting  of 
the  range  has  been  done  hitherto.     It  must 
be  admitted,  however,  that  the  grade  of  ore 
discovered  in  these  fissures  was  astonishingly 

high   and,  with  the  attractive  platinum  con- 
tents not  infrequently  shown  by  assay,  it  is 

not  altogether  a  source  of  wonder  that  the 

small  funds  of  the  local  syndicates  and  com- 
panies financing  prospecting  operations,  were 

soon  dissipated  without  developing  any  large 

orebodies. 
The  high  grade  of  the  ores  in  these  fissures 

suggests  that,  if  solid  sulphide  marginal  de- 
posits have  been  segregated  under  the  thicker 

parts  of  the  eruptive,  they  may  prove  to  be 
richer  than  the  corresponding  deposits  at  Sud- 

bury. The  ratio  of  platinum  to  the  base 
metals,  both  m  the  fissures  and  in  the  pyrrho- 

tite-norite, also  appears  to  be  much  greater 

than  the  average  for  Sudbury,  though  the  Sud- 
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bury  statistics  are  somewhat  meagre  on  this 

point,  and,  of  course,  the  small  amount  of  use- 
ful work  done  at  Insizwa  makes  it  undesirable 

to  generalize  on  such  points. 
No  large  gossan  formations,  comparable 

with  those  found  capping  the  marginal  sul- 
phide deposits  at  Sudbury,  have  hitherto  been 

found  at  Insizwa,  nor  are  there  any  surface 
indications  of  deposits  closely  comparable 
with  the  Sudbury  offsets,  though  there  are 
some  dikes  cutting  the  eruptive  and  carrying 
sulphide  ores  associated  with  a  gangue  that  ap- 

pears to  be  a  kind  of  aquo- igneous  re-melt  of 
rock  from  the  neighbourhood  of  the  norite- 
hornfels  contact.  It  would  be  a  mistake  how- 

ever to  conclude  from  this  negative  evidence 
that  there  are  little  or  no  prospects  of  the  dis- 

covery of  solid  sulphide  marginal  deposits  at 
Insizwa.  The  conditions  of  denudation  have 

been  quite  different  over  the  two  areas.  It  is 

not  improbable  that  denudation,  though  pro- 
found even  at  Insizwa,  has  not  proceeded  so 

far  as  at  Sudbury  and  that  only  a  tapered 
comparatively  acid  fringe,  with  relatively 
subordinate  development  of  the  basic  phases, 
has  been  cut  away  by  weathering.  Geological 
evidence  is  not  wanting  at  Insizwa  that  the 
outer  edges  of  the  sheet  were  composed  almost 
entirely  of  the  more  acid  type  of  rock,  which  is 
what  would  be  expected  on  theoretical  grounds 

in  the  case  of  a  basin-shaped  mass  of  magma 
differentiating  into  fluid  phases  of  varying 
specific  gravity.  It  is  commonly  believed 
that  millions  of  tons  of  marginal  sulphide  have 
been  completely  denuded  away  at  Sudbury, 
though  it  is  admitted  that  no  trace  of  the 
enormous  quantities  of  copper  and  nickel  so 

denuded  has  been  found  in  deposits  of  second- 
ary origin.  I  venture  to  suggest  that  it  is 

probable  that  the  ultra- basic  phase  never  did 
extend  to  the  extreme  upturned  edges  of  the 
Sudbury  sheet,  and  the  absence  of  a  large 
secondary  deposition  may  be  due  in  part  to 
absence  of  the  marginal  deposits  from  much 
of  the  outer  denuded  portions.  An  interest- 

ing point  in  connection  with  the  chemical 
geology  of  the  sulphides  is  that  their  order  of 
separation  in  the  pyrrhotite  norite  at  Insizwa 
is  exactly  the  reverse  of  that  at  Sudbury, 
clearly  indicating  that  the  physico-chemical 
equilibrium  conditions  during  the  freezing  of 
the  mineralized  zones  were  different  in  the  two 
occurrences. 

I  have  endeavoured  to  compare  the  two 
occurrences  in  as  brief  a  manner  as  possible, 
the  one  highly  developed  and  concerning 
which  there  is  an  abundance  of  reliable  mfor- 

mation  based  on  many  years  of  mining  experi- 

ence and  close  geological  study,  the  other  un- 
developed and  on  which  just  sufficient  work 

has  been  done  to  show  its  geological  structure. 
Summarizing,  it  may  be  stated  that  the  In- 

sizwa range  today,  with  its  thirty  miles  of 
marginal  outcrop,  is  practically  a  virgin  pros- 

pect of  an  exceptional  order  of  magnitude, 
with  speculative  possibilities,  not  of  out-rival- 

ling Canada  as  a  nickel-producer,  but  of  be- 
coming a  large  producer  of  platinum  in  con- 
junction with  nickel  and  copper.  In  addition, 

it  may  become  one  of  the  most  important 
factors,  outside  of  the  Rand,  in  the  future  of 
the  mining  industry  of  South  Africa. 

W.  H.  GOODCHILD. 

London,  November  28. 

Ore. 
The  Editor  : 

Sir — -Although  I  have  great  respect  for  my 

friend  E.  T.  McCarthy's  authority  as  a  min- 
ing engineer,  I  must  demur  to  his  new  defini- 

tion of  the  word  'ore.'  I  cannot  conceive 
that  coal,  mineral  phosphate,  or  limestone  will 

ever  be  dubbed  '  ore,'  even  by  the  undis- 
criminating  public,  although  in  the  eye  of  the 
law,  which  in  these  matters  is  guided  by  the 
Railways  Clauses  Consolidation  Act  of  1845, 
these  substances,  and  even  slate  and  some 

varieties  of  clay,  are  regarded  as  '  minerals.' 
The  word  '  ore  '  is  so  well  established  in  its 

uses  to  embrace  such  of  the  heavy  metals  or 
their  compounds  as  are  the  object  of  exploita- 

tion in  mines,  that  I  do  not  believe  it  will  be 
possible  for  Mr.  McCarthy,  even  with  the 
powerful  aid  of  The  Mitttng  Magazine,  to 
effect  the  change  in  its  meaning  he  desires. 

F.  H.  Hatch. 

London,  November  22. 

The  Editor : 

Sir — In  response  to  your  invitation,  I  beg 

to  submit  the  following  definition  of  'ore  ': 
Any  natural  substance  mined  for  the  pur- 

pose of  commercially  utilizing  in  the  arts  (ex- 
cept stone  used  for  statuary,  building,  or  bal- 

lasting), manufactures,  or  agriculture,  any  or 
every  element  or  compound  which  it  may 
contain. 

It   seems  unnecessary   to   add   the  phrase 
with  or  without  preliminary  treatment  or  re- 

duction," as  also  to  add  "  from  the  earth  "  after 
mining.  The  above  definition  includes  every 
possible  method  of  mining  even  to  pumping, 
every  kind  of  mine  from  the  iron  mine  of  the 
savage  to  a  deep  level  proposition  on  the  Rand, 
and  every  mineral,  including  gems,  coal,  oil, 

phosphates,  etc. 
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To  speak  of  '  payable  ore '  then  becomes 
only  less  stupid  than  to  speak  of  '  unpayable 
ore.'  Vou  may  have  a  handful  or  a  million 
tons  of  ore,  but  you  may  not  have  a  handful 

of  'unpayable  ore'  any  more  than  you  may 
have  a  bucketful  of  hot  ice. 

There  is  nothing  in  the  definition  which  pre- 
cludes the  dump  or  the  gob  being  mined  later 

for  ore,  but  there  is  no  loophole  which  allows 

of  unpayable  mineral  being  called  "  unpayable 
ore,"  for  until  such  time  as  mineral  is  '  mined 
for  the  purpose  of  commercially  utilizing, etc.," 

it  is  not  ore.  It  may  be  called  '  waste,'  '  rock,' 
or  *  mineral,'  but  it  must  not  be  called  ore. 

What  is  and  has  been  miscalled  "  unpayable 
ore  "  is  nothing  more  or  less  than  rock  contain- 

ing a  percentage  of  some  one  or  more  minerals 
which  may  be  elements  or  compounds,  simple 
or  complex. 

As  it  may  be  deemed  unwise  to  include,  as 

ores,  organic  substances,  such  as  oil,  amber, 
coal,  bitumen,  etc.,  the  definition  may  be 

amended  by  inserting  the  word  'metalliferous' 
before  '  substance.'  In  this  way  we  open  the 
way  for  the  possible  ultimate  inclusion  of  any 
mineral  containing  Ba,  Sr,  Ca,  Mg,  Al,  Mn, 

Ti,  Cr  ;  we  also  include  arsenopyrite  by  reas- 
on of  its  iron,  as  also  fluorspar,  tincal,  and 

phosphates  by  reason  of  their  respective  cal- 
cium and  sodium,  but  we  exclude  realgar  and 

orpiment,  also  rock  crystal  and  sulphur. 
This  leaves  us  with  the  final  alternative  of 

inserting  instead  of  'metalliferous'  the  word 
'  inorganic'  using  the  word  in  its  chemical 
sense,  'organic'  in  chemistry  meaning  carbon 
and  its  compounds.  In  this  way  we  include 
every  known  mineral  except  coal,  diamonds, 

graphite,  oils,  bitumen,  and  such  like  sub- 
stances. 

Whether  it  would  be  necessary  to  add  also 

"and  carbonates,"  making  the  definition  read 

"  .\ny  natural  inorganic  substance  or  carbo- 
nate," etc.,  I  cannot  say. 

Stki'hkn  J.  Lett. 

London,  November  19. 

The  Editor : 

Sir — In  response  to  your  invitation,  I  ven- 
ture to  add  n)y  opinion  on  the  suhJLrt  of  Mr. 

McCarthy's  excellent  contribution. 
So  far  we  have  had  three  distinct  divisions 

in  mining,  namely,  coal,  ore,  and  stone  mining. 
Coal  stands  by  itself,  requires  no  further 

definition,  and  it  seems  to  me  unnecessary  to 

dran  it  in  under  *  ore,'  even  if  it  partly  con- 
forms to  the  definition  of  that  material.  The 

want  of  a  clear  definition  of  the  term  ore' 
has  loii^  been  felt,  and  our  thanks  are  due  to 

Mr.  McCarthy  for  giving  us  the  first  lucid  un- 
ambiguous proposal  in  this  direction.  I  should 

like,  however,  to  suggest  a  simplification, 

using  Mr.  McCarthy's  definition  as  a  basis,  as 
follows  : 

An  ore  is  any  natural  product,  derived  from 
the  earth,  which  contains  either  an  element, 

a  chemical  compound  or  a  mixture  of  com- 
pounds, that  requires  extraction,  either  me- 

chanical or  chemical,  for  the  world's  use  in 
the  arts,  manufacture,  or  agriculture. 

The  sense  of  this  is  practically  the  same  as 

Mr.  McCarthy's,  with  which  I  am  quite  in 
agreement,  and  I  only  suggest  it  as  shorter 
and  more  simple.  Whether  there  is  a  profit 
or  a  loss  made  in  the  operation  of  mining  does 
not  affect  the  definition  at  all,  which  I  think  is 

a  point  in  its  favour. 
I  should  however  still  retain  the  three  main 

headings : 

1.  Coal. 

2.  Ore,  as  defined  above. 
3.  Stone.  All  material  mined  that  is  not 

subject  to  treatment  for  the  extraction  of  any 
particular  valuable  constituent. 

W.  F.  A.  Thomae. 

London,  November  29. 

The  Editor  : 

Sir — I  submit  the  following  definition  of 
'Ore': 

A  mineral  or  aggregate  of  minerals  contain- 
ing one  or  more  elements  of  commercial  value. 

If  anybody  asks  "  When  is  an  ore  not  an 
ore  ?  "  the  answer  is  obvious,  for  we  all  know 
of  minerals  once  extracted  at  a  loss  that  today 
have  a  commercial  value,  that  is,  are  saleable. 

An  ore  may  be  extracted  at  a  loss  to  the  pro- 
ducer, but  to  the  gain  of  the  purchaser,  and 

undoubtedly  to  the  gain  of  the  community. 
G.  Percy  Ashmore. 

London,  November  29. 

The  Editor  : 

Sir — No  definition  of  '  ore  '  can  be  made 
which  will  be  free  from  criticism,  mining  be- 

ing an  art  rather  than  an  exact  science.  Un- 
profitable material  today  becomes  profitable 

tomorrow,  and  the  profitable  of  one  time  be- 
comes profitless  thereafter,  such  as  the  quartz 

stringers  in  French  Guinea  formerly  worked 

by  slaves  at  practically  no  cost  to  the  pro- 

prietor. The  essential  point  is  to  bring  about  the 
universal  use  of  the  term  in  the  same  sense  as 

nearly  as  possible.  Mr.  McCarthy's  definition is  so  broad  as  to  lack  definition,  whereas  if 

Mr.  T.   A.    Kickard's   is  used  (metal-bearing 
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rock  that,  at  a  given  time  and  place,  can  be 

exploited  profitably)  a  statement  must  be  add- 

ed as  to  the  limit  between  '  profitable  '  and 
'  unprofitable  '  material  (waste).  This  to  me 
seems  an  advantage  rather  than  a  disadvan- 

tage, as  it  brings  forward  at  once  a  distinction 
too  often  not  clearly  made,  if  at  all.  To  my 
mind,  there  is  less  confusion  in  confining  the 
definition  to  profitable  metallic  substances,  not 
including  the  non-metallic  minerals,  such  as 
coal,  but  rather  speaking  of  them  as  such. 

'  Positive,'  '  probable,'  and  '  possible,'  if  the 
exact  meaning  is  known,  are  useful  adjectives, 

but  I  prefer,  as  conferring  more  nearly  the  de- 

sired idea,  '  developed,'  '  partly  developed,' 
and  '  probable.'  There  is  no  way  however  of 
getting  around  the  necessity  of  stating  just 
what  the  size  of  the  blocks  are  and  the  dis- 

tance assumed  beyond  workings  ;  which  brings 

forward  the  question  :  Why  attempt  a  univer- 
sal definition  if  it  is  necessary  to  add  so  much 

to  make  it  fit  the  particular  case  ? 
Howard  D.  Smith. 

London,  December  1. 

The  Editor : 

Sir — Referring  to  your  request  that  I  should 
contribute  to  the  discussion  of  this  subject,  I 
do  not  know  that  any  opinion  I  can  express 
will  be  of  much  interest.  I  am  partly,  but 

not  entirely,  in  accord  with  the  views  of  Mr. 
E.  T.  McCarthy,  published  in  your  last 
November  issue. 

For  instance,  I  do  not  see  that  any  par- 
ticularly useful  service  would  be  served  by 

including  coal,  baryta,  phosphate,  etc.,  under 

the  designation  of  '  Ore.'  Commercially  use- 
ful non-metallic  products,  such  as  these,  are, 

it  seems  to  me,  equally  well,  if  not  better 

described  as  '  minerals.' 
Even  accepting  Mr.  McCarthy's  contention, 

that  logically  all  should  be  included  under  the 

term  'ore,'  it  strikes  me  that  the  definition 
he  suggests  would,  in  certain  cases,  still  leave 
the  difficulty  unsolved.  Take,  for  example, 
valuable  specimens  of  native  metals,  gold, 

silver,  copper,  etc.,  which  are  not  changed 
chemically  or  physically,  and  which  do  not 
necessarily  have  any  substance  deleterious  to 
their  usefulness  removed.  Can  they  be  logic- 

ally excluded  from  ore  ? 
Then,  take  such  substances  as  sulphur  and 

petroleum.  What  is  their  position  ?  The 
position  of  petroleum  being  peculiarly  trying 
and  complex,  for  it  may  be  animal,  vegetable, 
or  mineral  in  its  origin,  as  different  people 
believe. 

I  will  not  myself  attempt  a  comprehensive 

definition  of  '  ore,'  but  I  have  a  pretty  clear 

idea  in  my  own  mind  of  what  the  term  '  ore ' 
conveys  ;  sufficiently  simple  and  comprehen- 

sive to  cover  my  own  requirements.  And  it 
is  necessary,  I  think,  in  this  connection,  to 

draw  a  line  of  distinction  between  '  specimen 
ore  '  and  '  ore  in  situ,'  or  offered  for  sale  in 

bulk.  By  '  specimen  ore  '  I  mean  ore  placed in  museums  or  sold  as  such  to  dealers  ;  to 

which  Mr.  McCarthy's  definition  scarcely 

seems  to  apply.  '  Ore  '  of  this  class  I  regard 
as  being  a  metal,  mineral,  or  aggregation  of 
both,  from  which  any  metal  of  commercial 
value  can  be  or  might  be  extracted  at  a  profit. 

Broadly  speaking,  it  seems  to  me  that  the 

same  description  is  applicable  to  '  ore  in  situ,' so  far  as  relates  to  its  composition,  but  when 

speaking  of  '  ore  '  in  a  commercial  way,  quan- 
tity, mode  of  occurrence,  situation,  working 

facilities,  markets,  and  other  factors  have  to 
be  taken  into  account,  and  it  is  obviously 
necessary  to  adopt  more  accurate  phraseology, 
and  to  state  whether  it  is  payable  or  unpay- 

able, positive,  probable,  or  possible.  Conse- 
quently a  composite  definition  of  this  kind 

must  m  my  opinion  be  employed  in  order  to 

correctly  describe  '  Ore  in  sitit.' In  this  respect  I  go  a  step  farther  than  Mr, 

McCarthy,  who  says  it  is  "  useful  "  to  do  so. 
I  maintain  that  it  is  essential  to  an  under- 

standing of  what  is  meant  by  '  ore '  in  place. The  case  of  ore  in  transit,  in  bulk,  is  simpler, 

because  shipments  of  unprofitable  '  ore '  are but  seldom  made.  I  do  not  much  like  the 

expression  "  prospectively  possible,"  but  Mr. 
McCarthy's  proposal  of  a  fourth  class  of  this 
kind  to  the  three  commonly  recognized  classes, 
seems  to  me  to  be  sound. 

A.  G.  Charleton. 

London,  December  1. 

The  Editor  : 
Sir — As  a  contribution  to  the  discussion  of 

'  What  is  Ore,'  I  give  you  the  following  ex- 

tracts translated  from  '  Die  Lagerstaetten  der 
Nutzbaren  Mineralien  und  Gesteine  '  by  Pro- 

fessors Beyschlag,  Krusch,  and  Vogt  : 

"  In  relation  to  ore-deposits,  any  metalli- 
ferous mass  from  the  like  of  which  in  the 

present  state  of  the  arts  of  mining,  ore- 
dressing,  and  metallurgy,  a  metal  or  metal 
compound  may  in  general  be  produced  on  a 
large  scale  and  with  profit,  constitutes  an 
'ore.'       The  term  in  this  sense  does 

not,  however,  coincide  with  that  of  payabil- 
ity. It  only  demands  that  without  consi- 

dering the  conditions  of  communication  or 
the  quantity  present  at  any  particular  place 
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of  discovery,  such  mineral  matter  in  general 
is  being  applied  under  present  conditions 

with  profit  and  on  a  large  scale  to  the  pro- 
duction of  metal.     A  mass  of  ore  is,  how- 

ever, only  payable  when  it  occurs  both  in 
the    necessary    quantity   and    under    those 

economic  conditions  which  permit  a  profit." 
With  the  ideas  conveyed  in  this  definition 

and  description!  am  much  in  sympathy,  though 
I  might  express  them  in  the  following  terms  : 

"  Ore  is  any  metalliferous  mass  sought  or 
mined  m  the  material  of  the  earth's  crust." 

In    any    particular    case    such    metalliferous 
material  is  ore  before  its  payability  has  been 
demonstrated  ;  it  is  sufficient  that  tlie  applic- 

ability of  such  material  to  the  production  of  a 
metalliferous  commodity    should  have    been 
demonstrated  in  general. 

Though  you,  Sir,  have  with  much  reason 

advocated  the  use  of  the  expressions  '  profit- 
able '  and  '  profitability,'  I  have  in  this  contri- 

bution used  '  payable  '  and  '  payability  '  be- 
cause it  appears  to  me  that  in  reference  to  ore 

they  are  not  only  long  sanctioned,  but  apt. 
You  may  get  your  pay  or  your  profit  from  an 
ore.  Mining  engineers  and  miners  more  often 
get  their  pay,  and  they  have,  therefore,  found 
such  terms  as  pay-shoot,  pay-ore,  pay-streak 
expressive  and  satisfactory.  Though  the  word 

'  profit '  might  perhaps  convey  the  same  idea, 
it  is  by  reason  of  an  additional  syllable,  more 
clumsy  in  the  formation  of  derivatives,  such, 

for  instance,  as  '  profitability,'  and  it  is  also  a 
larger  word  in  the  sense  that  it  is  rather  as- 

sociated with  the  enterprise  than  with  the  ore. 
S.  J.  TRU SCOTT. 

[As    the    choice    between    '  payable '    and 
*  profitable  '  is  not  a  part  of  our  joint  effort  to 
define  ore,  I  deem  it  well  not  to  delay  an  ex- 

pression of  regret  that  a  gentleman  engaged  in 
teaching  the  principles  of  mining  should  ad- 

vocate the  use  of  bad   ICnglish.     The  use  of 

the  intransitive  verb  '  pay  '  as  if  it  were  tran- 
sitive, is  bad  enough,  but  the  ignoring  of  its 

meaning  in   order  to  sanction  a  mere  collo- 
quialism is  worse.     Miners  do  not  exploit  ore 

deposits  in  order   that  they  may  be  re-paid 

their  expenditure  or  that  the  ore  may  he  *  pay 
able,'  but  to  gain  a  '  profit,'  which  iv  more  than 
'  pay.'     The  use  of  the  word  '  payahli-,'  mean- 

ing, able  to  pay,  ignores  a  basic  principle  of 
mming,  which  is  not  to  meet  the  cost  of  oper- 

ations,   but    to    earn    a    surplus    over    yield. 

When   you    pay    a    hill    you    pay    the    «-xact 
ammint  of  it;  payment  involves  the  idea  of 

ba'  debit  and  credit ;  it  does  not  in\  olve 
an  of  credit.     In  any  case,  the  t<  rms 
blc-  ,   Mr.   Truscott  are  local  :  the  u      of 

them  is  only  sanctioned  by  Rand  practice, 
which  in  such  matters  is  more  bucolic  than 

academic.  '  Payability  '  and  '  profitability  ' 
are  hideous  concoctions,  and  wholly  unneces- 

sary. Apart  from  verbal  nicety,  the  use  of 

the  terms  '  payable  ore  '  and  '  unpayable  ore  ' 
have  been  a  source  of  confusion  and  mystifica- 

tion in  the  business  of  mining,  for  '  unpayable 
ore,'  such  as  the  2  dwt.  stuff  appearing  in  the 
reserves  of  some  South  African  companies, 

suggests  something  that  is  in  the  nature  of  an 
asset ;  when  it  is  not.  Thus  a  careless  usage 
becomes  a  cause  of  bewilderment  and  affords 
a  chance  for  chicanery.  Mining  is  an  art  to 
which  science  is  applied  ;  among  others  the 

science  of  language. —  EDITOR.] 

The  Editor : 

Sir — .^s  a  definition  of  '  ore  '  I  suggest : 
A  solid  aggregate  containing  one  or  more 

metallic  elements,  at  least  one  element  being 
of  commercial  importance  in  quantity. 

It  seems  impossible  to  frame  a  close  defini- 
tion. It  is  desirable  to  exclude  traces,  and 

small  proportions,  but  with  the  latter  concen- 
tration may  bring  confusion. 

A.  H.  Heath. 

London,  November  29. 

Impoverishnnent  with  depth  on  the 
Rand. 

The  Editor  : 
Sir — The  exhaustion  of  the  oxidized  free- 

milling  ore,  which  occurred  quite  early  in  the 
history  of  gold  mining  on  the  Rand,  left  the 
mining  engineers  and  metallurgists  in  that 

district  face  to  face  with  the  difficulties  pre- 
sented by  the  treatment  of  the  low-grade  and 

more  refractory  primary  ore,  a  problem  which 
was  successfully  solved  by  the  introduction 
of  the  cyanide  process.  But  with  the  advent 
of  deep  mining  another  and  even  more  serious 
problem  has  presented  itself.  The  gradual 
and  uninterrupted  falling  off  in  the  grade  of 

the  ore  treated,  as  shown  by  the  annual  re- 
turns of  the  mining  companies,  has  long  been 

suspected  to  be  due  to  an  impoverishment 
with  increasing  depth,  although  the  proof  that 

this  really  was  the  cause  could  only  be  fur- 
nished by  those  who  had  access  to  the  assay- 

plans  of  an  important  group  of  mines.*  That 
proof  has  now  been  furnished  by  Mr.  H.  H. 

Webb,  consulting  engineer  to  the  Consoli- 

dated Gold  I-'ields  of  South  .\frica,  who  has 

stated  in  his  official  report  that  "  the  average 
*In  a  lecture  delivered  to  the  Institution  of  Civil  Engineers  in 

1911.  1  invited  the  bix  liiiancialliouses  controlliiit;  the  Wit  waters- 
rand  mines  lu  furnish  the  dat.i  necessary  for  the  settlement  of 
this  gueslion.  so  vital  to  the  future  of  the  industry.  See  Proc. 
Inst.  C.K..  Vol.  CLXXXVI.  Part  \\\  1911. 
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value  of  the  ore  developed  over  large  areas 

has  been  getting  lower  as  greater  depth  is  at- 

tained," and. that  this  has  been  proved  by 
careful  sampling  and  assay  of  level  by  level, 

by  stope-sampling,  and  by  the  yearly  re-cast 
of  ore  reserves.  The  moral  of  this  somewhat 

overdue  admission  is  to  be  found  in  the  invi- 
tation, extended  in  another  portion  of  the  re- 

port, to  the  Union  Government,  to  lighten  the 
burdens  laid  on  the  mining  industry  of  the 
Rand,  and  so  to  assist  in  the  reduction  of 
working  costs  that  must  be  effected  in  order 

to  work  at  a  profit  the  large  areas  of  low- 
grade  ore  existing  in  the  deeper  levels. 

YARETA. 

I  am  also  interested  in  another  aspect  of 
this  question.  Impoverishment  in  depth  is  a 
natural  consequence  of  the  infiltration  theory 
of  the  origin  of  the  gold  (a  view  which  since 

1895  I  have  consistently  advocated),  because      resinous;  after  being  cut  it  is  left  to  dry  for 

on  this  theory  the  precipitation  of  the  gold  is      several   months  before   being  carried  to  the 

Copper  and  Bananas. 
The  Editor : 

Sir — You  are  perhaps  unfair  to  the  man- 
aging director  of  the  Fiji  Copper  Company  ; 

for  there  is  a  definite,  but  little  known,  con- 

nection between  bananas  and  copper.  Don't 
you  remember  that  Sir  Arthur  Church,  many 
years  ago,  isolated  turacin  from  the  quill 
feather  of  the  Turacoes,  or  plantain-eaters  ? 
Turacin  contains  about  7%  Cu,  and,  as  the 

banana  is  appropriately  named  Musa  sapien- 
tum,  there  is  a  prima  facie  case  for  assuming 

that  a  banana  expert  might  also  possess  al- 
most Minerva-like  wisdom  about  copper  ;  so, 

instead  of  returning  the 
dollar  to  Mr.  Cranston, 

you  might  have  given 
a  chance  to  some  of 

your  readers  who  are 
Fee-jeeologists  I 

T.H.H. 

London,  November  25. 

Yareta. 

In  our  issue  of  Sep- 
tember 1912  a  refer- 

ence was  made  to  yar- 
eta as  a  fuel  used  un- 
der boilers  in  Bolivia. 

This  curious  product 
of  the  high  Andes  is 
often  called  a  fungus, 
which  it  is  not.  It  is 
an  umbelliferous  plant, 

the  azorella  glebaria. 

By  courtesy  of  Mr.  C, 

L.  Major,we  givean  ex- 
cellent photograph  of  a 

good  specimen,  as  seen 
growing  at  15,700  feet 

above  sea-level.  The  range  of  distribution  is 
from  13,000  to  16,000  ft.  altitude.  As  a  cheap 
fuel  for  raising  steam,  the  yareta  has  economic 
value ;  it  is  bright  green  in  colour  and  highly 

favoured  by  the  diminution  of  temperature 

and  pressure  affecting  the  mineral-bearing 
solutions  during  their  upward  passage.  It 
will  be  remembered  that  Professor  Gregory, 

in  his  paper  '  On  the  origin  of  the  gold  in  the 
Rand  Banket,'  read  before  the  Institution  in 
1908,  used  the  supposed  maintenance  of  grade 
as  an  argument  to  support  his  placer  theory, 

which,  unlike  the  infiltration  theory,  pre-sup- 
poses  no  impoverishment  of  the  ore  in  depth. 

F.  H.  Hatch. 

London,  December  5. 

mines  on  llamas  or  donkeys.  The  cost  de- 
livered is  from  22  to  55  shillings  per  long  ton. 

In  the  borax  district  of  Cebolla  on  the  main 

line  of  the  Antofagasta-Bolivia  railway  an 

aerial  tramway  has  been  built  for  the  trans- 
port of  yareta. 

Diaphragms  made  of  spun  glass  are  used 
in  America  for  catching  tarry  vapours  in 

producer  gas.  It  is  probable  that  similar  ma- 
terial would  find  an  application  for  the  arrest 

and  precipitation  of  fume  in  smelting  works. 
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QUOTATIONS 
of  leadinfi  niinins  shares  on  the  London  Market 

Shares  are  £1  par  value  except  where  otherwise  noted. 
Quotations  are  given  in  shillings. 

GOLD.    SILVER. 
DL-VMONDS. 

Rand  : 
Bantjes   
Brakpan   
Central  Mining  (£12)   
Cinderella   
City  &  Suburban  (£4)   
Consolidated  Gold  Fields  . 
Consolidated  I.annlaante... 
Consolidated  Main  Reef.... 
Crown  Mines  (10s.)   
Durban  Roodepoort   
D.  Roodepoort  Deep   
East  Rand  Proprietary   
Ferreira  Deep   
Geduld   
C^ldenhuis  Deep   
Heriot   
Jupiter    
Kleinfontein   
Kni»!ht  Central   

Knight's  Deep   
Langiaagte  Kstaie   

Luipaard's  Vlei   .Main  Reef  West   
Meyer  &  Charlton   
Modderfontein  B   
Modderfontein,  New  (£4). 
Nourse   
Primrose    
Rand  Mines  (5s.)   
Randfontein  Central   
Robinson  (£5)   
Robinson  Deep   
Rose  Deep   
Simmer  ..V  Jack   
Simmer  Deep   
Springs   
Van  Ryn    
Van  Ryn  Deep   
Village  Deep    
Village  Main  Reef   

Witwatersrand  (Knight's). 
Witwatersrand  Deep    
Wolhuter   

Rhodesia 
Cam  &  Motor   
Chartered   
Eldorado    
Enterprise   
Falcon   
Giant   
Globe  &  Phoenix  (5s.) . 
Lonely  Reef   
Shatnva..   
Wanderer  (5s.)     
Willoughbys  MOs.)  ... 

Otheks  in  South  Afkica 

De  Beers  (£2  JOs.)   

Glynn's  Lydenburg   
Jagersfontein   
Premier  Diamond  (2s.  6d.)   
Sbeba  (5s.)    
Transvaal  Gold  Mining  Estates. 

West  Africa  : 

Abbontiakoon  (lOs.)   
Abosso   
Ashanii(4s.)   
Brooiiiassie  (10s.)    
Preslea  Block  A   
Tuquah   

West  Australia  : 

Associated  Gold  Mines       
.^ssoriated  Northern  Blocks   
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21 
13 

11 

16 

13 
27 

41 
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1 

10 

370 
15 
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5 

51 

H. 

I. 
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s... Yuan 
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K-r  Perseverance  •■ 
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alia 
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5 
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13 

2 
8 

71 
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II 
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12 

21 

16 
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13 

11 

Dec.  I 
1913 

13 

46 

147 
3 

48 
40 

30 

16 

122 

17 
17 
39 
46 

21 
22 

60 
3 

22 
7 

27 
20 
9 
7 

102 
78 

225 27 
30 
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22 

55 

28 
45 

10 

1 
11 
65 

34 

35 
36 

67 
55 

13 

28 
19 

14 
12 
17 

13 

26 

46 

38 
1 
7 
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13 
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48 

5 
15 
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5 

13 

14 

II 
12 

53 
13 

2 
12 

56 

31 
21 
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*  Capital  I 

Others  in  Australasia 

Black  water   
Consolidated  Gold  Fields  of  N.Z. 
Mount  Boppy   
Mount  Morgan     
Progress      
Talisman    
Tasmania  Gold  (10s.)    
W'aihi    
Waihi  Grand  Junction   

Amf.rica  : 

.Alaska  Treadwell  (£5)   
Buena  Tierra    
Butters  Salvador     
Camp  Bird    
El  Oro   

Esperanza      
Granville    
Mexico  Mines  of  El  Oro   
Oroville  Dredging   

St.  John  del  Ray   — 
Santa  Gertrudis   

Stratton's  Independence  (2s.  6d.).. 
Tomboy   

Russia  : 
Lena  Goldfields   
Orsk  Priority    
Siberian  Proprietary    

India  : 
Champion  Reef  (2s.  6d.) 

Mysore  (lOs.)    
Nundydroog  (10s.)   
Ooregum  (10s.)     

Dec.  1 
1912 

23 
15 
22 
65 
7 

37 
2 

32 

22 

175 
20 
41 

23 

17 

14 

147 

5 

17 
28 

2 

28 

65 

20 

13 

COPPER: 
Anaconda  (£5)   
Arizona  (5s.)   

Cape  Copper  (;C2)    
Chillagoe  (10s.)    
Cordoba  (5s.)   
Great  Cobar  (£5)      
Great  Fitzroy  (5s.)   
Hampden  Cloncurry      

Kyshtim      
Messina  (5s.)     
Mount  Elliott  (^5)   

Mount  Lyell   
RioTinto(£5)   
South  American  Copper  (2s.) 
Spasskv   
Tanganyika   
Tharsis  (£2)   
Whim  Well   

LEAD-ZINC: 

Broken  Hii.i.  : 
Amalgamated  Zinc      
British  Broken  Hill    
Broken  Hill  Proprietary  (8s.) 
Broken  Hill  Block  10  (£10)   
Broken  Hill  Block  14  (25s.)   
Broken  Hill  North   
Broken  Hill  South   
Sulphide  Corporation  (I5s.(  .. 
Zinc  Corporation  (lOs.)   

TIN: 

Nioeria: 
Abu  (5s.)     
Bisichi     
Jos  (5s.)   
Kaduna  (5s  )   
Naraguta    
Nigerian  Tin    
N.  Nigeria  Bauchi  (IDs.). 

Rayfitid   
Ropp    

Other  Countries 
Aramayo  Francke . 

I         Briseis    

Cornwall  Tailings. 
Dolcoath     
GeevordOs.l    

Gopeng    Mawchi   
Rooiberg      

I         Tekka   
I         Tronoh   

irranged  during  year. 

Nov.  1 1913 
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23 

20 

16 

21 

30 

28 

28 21 

31 

30 

70 

67 

75 

46 

10 

97 

26 
22 

26 

36 
33 
33 
7 

50* 

146 

24 

17 

10 
16 

7 

IS 

33 

18 

3 
11 

127 

33 

6 
17 
17 

12 

28 
20 

28 

62 

42 



DECEMBER,    1913 

453 

PRECIS  OF  TECHNOLOGY 
Leaching  Copper  Ores  in  Montana. — During  the 

last  year  or  two  the  wet  methods  of  extracting  copper 
have  received  attention  in  the  Butte  district  of  Mon- 

tana. We  have  already  described  Laist's  process  now 
being  tried  at  Anaconda,  in  our  issue  of  February  and 
June  and  the  plant  for  precipitating  copper  from  the 
mine-waters  of  the  same  group  of  mines,  in  our  issue 
of  September.  Two  other  installations  have  recently 
been  started  in  the  same  district  for  extracting  copper 
from  oxidized  ores.  One  is  at  the  Butte-Duluth  mine 
and  the  other  at  the  Bullwhacker.  These  plants  have 
been  described  by  Peter  E.  Peterson  in  the  Mining 
and  Engineering  World  (of  Chicago)  for  September 
6,  and  October  4  respectively.  We  give  herewith  a 
full  abstract  of  the  article  on  the  Butte-Duluth  plant. 
Owing  to  exigencies  of  space,  our  abstract  of  the  Bull- 
whacker  article  is  held  till  next  month. 

The  ore  treated  at  the  Butte-Duluth  plant  is  a  de- 
composed granite  containing  2%  or  more  of  copper  as 

malachite,  azurite,  chrysocolla,  and  cuprite.  It  is 
mined  by  open-cut,  crushed  to  pass  J  in.,  and  delivered 
to  leaching  vats,  where  it  is  treated  with  10%  sul- 

phuric acid  solution  for  24  hours.  At  the  end  of  that 
time,  the  solution  contains  from  5  to  8%  sulphuric 
acid  and  about  2%  copper.  It  is  then  withdrawn,  and 
passed  through  heating  cells,  in  which  its  temperature 

is  raised  to  60°  C,  and  from  there  to  electrolytic  cells, 
where  the  sulphuric  acid  is  partly  regenerated  and 
some  of  the  copper  deposited.  The  regeneration  takes 
place  to  the  extent  of  1%  acid,  and  about  one-fifth  of 
the  copper  is  deposited.  The  solution  is  sent  to  the 
sump  where  its  strength  is  made  up  to  10%  by  the 
addition  of  further  acid,  and  it  is  then  returned  to  the 

leaching  vats.  It  will  be  seen  that  after  starting,  the 
solution  continually  contains  from  16  to  2%  copper. 
After  leaching,  the  tailing  is  washed.  The  first  wash- 
water,  limited  in  extent,  is  added  to  the  circulating 
solution,  and  at  the  same  time  an  equal  quantity  of 
the  latter  is  withdrawn  ;  after  the  latter  is  run  over 
ore  to  use  the  acid  contained  in  it,  it  is  passed  over 
iron  to  recover  the  copper.  The  following  wash- 
waters  are  passed  over  iron  direct.  The  acid  con- 

sumption is  about  35  lb.  H.2SO4  per  lb.  of  copper  pro- 
duced, and  the  power  consumed  is  approximately  1 

kilowatt-hour  per  lb.  of  copper.  At  the  present  time 
the  production  is  about  1  ton  of  copper  per  day.  Ad- 

ditional plant  is  to  be  erected,  so  that  in  a  short  time 
100  tons  will  be  produced  per  month. 

There  are  six  V-shaped  leaching  vats,  each  24  ft. 
long,  6  ft.  deep,  8  ft.  wide  at  the  top,  and  2  ft.  wide  at 
the  bottom.  They  are  built  of  wood,  two  being  lined 
with  antimonial  lead,  and  the  other  four  painted  in- 

side with  tar  paint.  Each  vat  has  four  discharge  gates 
in  the  bottom.  They  are  raised  6  ft.  from  the  ground, 
for  the  easy  discharge  of  the  tailing.  No  filter-bottom 
is  used,  and  the  solution  flows  out  through  a  4-in.  hole 
in  the  end.  In  addition  to  the  V-shaped  vats,  a  large 
rectangular  vat  has  been  erected,  the  object  being  to 
ascertain  the  best  shape  for  the  vats.  This  is  70  ft. 

long,  12  ft.  wide,  and  6  ft.  deep,  and  lead-lined.  The 
special  feature  is  the  discharge.  There  are  12  dis- 

charge openings,  which  are  closed  from  the  inside  by 
large  wooden  plugs,  extending  through  the  ore  and 
removable  by  chain-blocks.  The  bottom  has  a  filter 
composed  of  2  in.  boards  with  |-  in.  holes.  It  is  found 
that  with  the  plugs  less  loss  of  solution  is  experienced 
than  with  doors,  though  the  time  occupied  in  dis- 

charging the  tailing  is  greater. 
Twelve  electrolytic  cells  are  in  use,  each  8  ft.  long, 

30  in.  wide,  and  39  in.  deep.     They  are  lined  with 

hard  lead,  weighing  4  lb.  to  the  square  foot.  In  each 
cell  there  are  20  anodes  of  hard  lead  weighing  10  lb. 
to  the  square  foot.  The  copper  cathodes,  of  which 
there  are  19,  weigh  from  2  to  3  lb.  when  first  placed 
in  the  cells.  The  cells  are  arranged  in  pairs,  three  in 
a  line.  The  solution  passes  through  three  cells,  each 
set  of  three  cells  depositing  copper  from  one-quarter 
of  the  circulating  solution.  The  anodes  and  cathodes 
are  suspended  from  copper  bars  f  in  diam.,  the  bars 
resting  on  the  main  bus-bars.  The  anodes  and  cath- 

odes are  electrically  connected  in  multiple,  and  the 
cells  in  series.  The  current  density  is  from  12  to  13 
amperes  per  square  foot.  The  electrolyte  in  the  cells 
is  covered  with  black  oil  to  prevent  escape  of  fumes 
into  the  room.  While  the  oil  is  effective  in  preventing 
escape  of  the  fumes,  it  necessitates  the  dipping  of  the 
cathodes  in  hot  water  to  prevent  adhesion  of  the  oil 
when  introducing  them  into  the  cells.  As  already 
mentioned  the  cathodes,  when  first  placed  in  the  cells, 
weigh  from  2  to  3  lb.  They  remain  in  the  cells  from 
7  to  10  days,  and  on  being  removed  weigh  from  40  to 
60  lb.  The  finished  copper  is  almost  pure,  assaying 
9996%  copper.  The  16  new  electrolytic  cells  which 
will  soon  be  placed  in  commission  are  of  the  same 
dimensions  as  the  old  ones,  and  they  differ  only  in 
that  the  solution  flows  from  side  to  side,  and  thus  each 
cathode  receives  solution  of  the  same  analysis.  About 
the  only  difference  this  will  make  will  be  to  give  the 
electrolyte  the  same  resistance  between  cathode  and 
anode,  which  in  turn  will  tend  to  ensure  the  deposi- 

tion of  the  same  grade  of  copper  on  each  cathode. 
Sulphuric  acid  is  an  expensive  item,  for  it  costs  $27 
per  ton.  It  is  the  intention  to  erect  a  sulphuric  acid 
plant,  using  sulphur  in  the  burners. 

Tin-Dressing  at  Geevor. — At  the  November  meet- 
ing of  the  Institution  of  Mining  and  Metallurgy,  a 

paper  was  read  by  Horace  G.  Nichols,  describing  the 
tin-dressing  plant  at  the  (ieevor  mine,  St.  Just,  Corn- 

wall. Mr.  Nichols  had  been  commissioned  by  the 

directors  of  the  Geevor  company  last  spring  to  ascer- 
tain the  results  obtained  by  the  plant  which  had  been 

designed  by  R.  Oilman  Brown  and  W.  C.  Madge. 
These  engineers  had  desired  to  try  modern  inventions 

connected  with  grinding,  classifying,  and  concentrat- 
ing, with  the  object  of  testing  the  principle  of  step- 

grinding  and  step-ciassification  as  applied  to  tin  ores, 
hoping  thereby  ultimately  to  increase  the  percentage 
of  recovery,  which  is  admittedly  low  in  Cornwall. 
The  paper  presented  by  Mr.  Nichols  gave  the  results 
of  his  investigations,  but  it  does  not  cover  the  whole 
ground,  seeing  that  his  description  of  the  operations 
ceases  with  the  production  of  the  first  set  of  concen- 

trates, and  does  not  describe  the  roasting  and  subse- 
quent second  set  of  concentration  operations.  The 

plant  erected  under  the  advice  of  Messrs.  Oilman 
Brown  and  Madge  included  Hardinge  mills,  Richards- 
Janney  classifiers,  Callow  dewaterers,  and  Deister 
tables.  Readers  of  the  paper  will  wonder  why  treat- 

ment on  Frue  vanners  is  included  in  the  scheme.  It 

must  be  explained  that  a  large  amount  of  plant  was 
already  on  the  spot  when  the  engineers  took  charge 
and  that  the  directors  desired  that  use  should  be  made 

of  it.  Mr.  Madge,  at  the  meeting,  stated  that  these 
limitations  interfered  with  his  plan  of  crushing  and 
concentration  and  that  the  plant  as  at  work  did  not 
meet  his  ideal  by  any  means.  We  understand  that 
the  method  of  treatment  and  the  figures  for  the  per- 

formance of  the  plant  as  described  in  the  paper  have 
not  been  accepted  by  the  directors,  and  that  sweeping 

changes  have  been  made  since  May.  In  fact  the  sys- 
tem of  treatment  in  vogue  at  Dolcoath  has  been  sub- 

stituted.    We  may  take  it  that  Mr.  Nichols'  figures 
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are  substantially  correct,  and  that  they  have  not  been 

accepted  for  reasons  beyond  his  control.     We  repro- 
duce the  flow-sheet  herewith  and  give  particulars  of 

the  plant.     It  is  notable  that  Mr.  Nichols  gives  an  as- 
say of  every  product  and  accounts  for  all  the  ore  and 

all  the  cassiterite  contained  in  it.     The  figures  have 
been  reduced  to  a  uniform  standard  of  black  tin  con- 

taining eede^o  metal,  in  order  that  the  comparisons 
between  the  products  at  the  various  stages  may  be 
made  on  a  common  basis.     The  tonnage  treated  svas 

100  tons  of  ore  per  day.     Three  Holman  air-cushion 
stamps  {A )  are  kept  stamping  at  14J  drops  per  minute, 
crushing  through   No.  52  Cornish  mesh  (diameter  of 
aperture   0  053    in.)  perforated  screens.     The    pulp, 
after  passing  an  automatic  sampler,  is  lifted  by  the 
first  bucket  elevator  (B)  travelling  283  ft.  per  minute, 

and  passes  to  the  Richards- Janney  classifier  (C),  in 
which  the  first  spigot  gives  300  discharges  per  hour, 
the  second  225,  and  the  third  150.     The  first  spigot 
discharge  pjisses  through  a  small  dewatering  tank  to 
the  Hardinge  tube-mill  (D)  and  thence  back  to  the  ele- 

vator.    The  second  spigot  discharge  is  the  feed  to  the 
first  row  (F)  of  three  vanners  which  are  speeded  to 
about  3  ft.  belt-travel  per  minute,  and  dropped  5j  in. 
at  the  tail  end.     The  third  spigot  discharge  is  the  feed 
to  the  second  row  (G)  of  Frue  vanners  speeded  to  about 
2i  ft.  per  minute,  with  a  4iin.  drop,  and  the  overflow 
from  the  classifier  passes  to    the  two  small    Callow 
tanks  (£)  from  which  the  underflow  forms  the  feed  to 
the  third  row  (H)  of  Frue  vanners,  which  are  run  as 
nearly  level  as  possible  and  speeded  to  pull  a  not  too 
clean  concentrate  in  order  to  get  a  tailing  lean  enough 
to  run  to  waste.     The  overflow  from  these  Callows 

passes  to  the  three  8-ft.  Callows  (P).     The  tailing  from 
the  first  two  rows  of  vanners  is  re-ground  in  the  grind- 

ing pans  (A'),  and  with  the  slime  vanner-tailing  (third 
row)    is  elevated,    passing    to    the    two-compartment 

Richards- Jannev  classifier  (A"^),  from  which  the  two 
spigot  discharges  respectively  feed   the   two   Deister 
sand  tables  {R},  producing  a  concentrate  only,  and  a 
tailing  run  to  waste,  while  the  overflow  also  passes  to 
the  8-ft.  Callows.     The  underflow  from  the  Callows 
feeds  4  I>eister  slime-tables  (S).     The  overflow  passes 
to  two  more  pyramidal  thickeners  (T),  the  underflow 
feeding  the  fifth  slime-table  and  the  overflow  going  to 
waste.     The  five  slime-tables  produce  a  concentrate,  a 
middling,  and  tailing  which   is  run  to   waste.     The 
middling  all  passes  to  the  dipper- wheel   {\V)  which 
elevates  it  to  two  small  thickeners  in  parallel  (V),  the 
overflow    from   which   passes  to  a  larger  pyramidal 
thickener  (Z).     The  underflow  from  this  dewaterer  is 
returned    to    the   dipper    wheel,    and    the    thickened 

middling    is    fed   to    the  sixth    slime-table   (S^),    the 
middling  of  which  is  close-circuited  by  passing  back 
to  the  dipper-wheel.     Thus  the  slime  tables  ultimately 
produce  only  a  concentrate,  which  goes  to  the  calciner. 

The  products  are  numbered  1  to  30  in  the  flow-sheet 
and  the  table  on  the  next  column  gives  the  respective 
tonnages  and  contents  in  pounds  of  black  tin,  based  on 
a  daily  treatment  of  100  tons  containing  3G00lb   black 
tm  by  chemical  assay. 

It  will  be  seen  that  numbers  20.  21,  and  iO  repre- 
sent the  concentrate,  and  22  and  25  the  lnuil  waste. 

The  concentrate  weighs  2  631  tons  and  contains  2830 
lb  of  black  tin.  The  tailing  aggregates  97  36<J  tons 
(ontaining  770  lb.  black  tin  The  recovery  is  there- 
i  .,  while  21  4",,  is  lost  in  the  tailim,'      The 
1  ,.-  lailmg  is  therefore  7  7  lb.  blai  k  !,         It 
muvt  bi;  remembered,  however,  as  mentioneil  above, 

thai  this  is  only  part  of  the  process,  and  that  fmiiier 
losses  must  occur  in  the  subsequent  roasting  .i       )i 
conceii!-   'ion.     The  figures  (or  the  concentrate.  _  oil 

tons  containing  2830  lb.  black  tin,  show  that  it  only 

averages  48%  black  tin,  or  32",  metallic  tin.  In  order 
to  obtain  a  commercial  product,  it  would  be  necessary 
to  dress  up  to  a  much  higher  percentage  of  metallic 
tin,  and  in  so  doing  it  is  a  matter  of  common  know- 

ledge that  substantial  losses  occur. 
One  of  the  points  raised  in  the  discussion  was  in  con- 

nection with  the  initial  fine  crushing,  and  some  speak- 
ers argued  that  a  coarser  first  product  should  be  ob- 

tained. Mr.  Madge,  however,  said  that  the  grains  of 
cassiterite  are  so  small  as  to  require  this  fine  grinding, 
and  that  it  was  necessary  even  to  re-grind  the  first 
spigot  discharge  of  the  classifier.  The  question  was 
also  asked  why  this  re-ground  product  was  returned 
to  the  same  classifier,  to  which  Mr.  Madge  said  that 
it  was  necessary  to  have  the  particles  fine  enough  to 
pass  over  to  the  second  compartment,  and  there  was 
no  special  reason  why  a  separate  classifier  should  be 

used. 

Explanatory  Table  for  Geevor  Flow-Shekt. 

Tons Content 
black  tin 

lb. 
800 
800 4300 

1350 1296 

954 1002 940 

343 

34H 

356 
141 
484 
470 

704 

Tons 
Content black  tin 

lb. 
16 

74788 
845 

17 

302 
302 

18 

254 
280 

19 
19  188 

263 
20 1  712 2285 

21 

069 356 
22 

5491 
226 

2i 205 287 

24 

20  271 

100-5 

25 42  459 

544 

26 

17188 3835 27 
20- 188 

446 

28 5 60 

29 

5 
625 30 

0229 
189 

1  35 

2  35 
3  135 
4  25 

5  37 
6  38 

7  0-72 8  0  666 
9  0326 

10  2428 
11  36334 
12  14174 
13  145 
14  255 

15  60614 

Economin. — During  the  last  few  months  much  has 

been  heard  of  the  petrol-substitute  christened  '  econo- 
min,' and  a  public  company  has  been  formed  to  manu- 

facture it.  The  patents  acquired  are  numbered  14,671 
and  22,561  of  1907.  the  in\entor  being  Rudolf  Hense. 
of  Charlottenburg.  Applications  have  been  made  for 
further  patents,  the  numbers  being  6643  and  20.188  of 
1913.  Patent  22,561  of  1907  contains  the  gist  of  the 

invention  as  far  as  disclosed  in  the  prospectus  and  ac- 

companying reports,  so  we  give  an  abstract  of  it  here- 
with, holding  that  any  invention  tending  to  improve 

the  market  for  oil  is  of  importance  to  a  large  numbe 
of  cur  readers. 

The  object  of  the  invention  is  to  produce  a  mixture 
of  a  hydrocarbon  oil  of  comparatively  low  volatility 
with  a  hydrocarbon  of  comparatively  high  volatility  in 

order  to  produce  a  combustible  liquid  that  will  vola- tilize as  a  whole  within  the  limits  of  the  temperature 
of  the  carburetter  of  an  internal-combustion  engine 

An  example  of  the  heavy  hydrocarbon  is  kerosene, 
and  of  the  light  one  benzol.  To  this  mixture  is  added 
a  caustic  alkali,  then  a  solution  of  a  material  rich  in 

carbon  such  as  gum  or  resin,  and  a  solution  of  a  nitro- 
compound such  as  picric  acid,  the  latter  to  act  as  an 

oxidizing  agent  This  mixture  is  putifted  with  sul- 
phuric acid  and  the  solution  of  a  salt  such  as  sodium 

sulphate,  .ind  fractionally  distilled.  The  inventor 

gives  an  example  of  the  procedure.  One  hundred 
kilograms  of  ordinary  kerosene  of  specific  gravity  0  S3 
to  0  87  are  mixed  with  0  5  kg.  caustic  potash  and  20 

kg.  benzol  ol  specific  gravity  0  9.  After  having  been 

vigorously  stirred,  the  mixture  is  allowed  lo  rest  for 
about  6  hours,  whereupon  it  will  be  found  to  have  a 
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specific  gravity  below  OS  and  to  contain  as  a  sediment 
the  matter  separated  from  the  kerosene  by  the  caustic 
potash.  If  this  mixture  were  distilled  it  would  separ- 

ate into  its  components,  but  if  there  be  first  added  to 
it  a  material  rich  in  carbon  like  a  gum  or  a  resin,  and 
a  nitrocompound,  preferably  picric  acid,  the  liquid 
will  distil  uniformly.  Accordingly,  1  kg.  of  a  common 
gum  resin  or  waste  amber  is  dissolved  in  1  kg.  light 
petroleum  or  benzol  and  1  kg.  of  picric  acid  in  1  kg. 
of  light  petroleum  or  benzol  ;  these  two  solutions  are 
mixed  and  added  to  the  mixture  of  hydrocarbons. 
The  solutions  may  be  added  separately,  but  if  so  the 
solution  of  the  gum  resin  should  be  added  first,  as 
otherwise  the  resin  is  apt  to  be  precipitated.  The 
mixture  is  then  subjected  to  a  purification  by  means 

of  sulphuric  acid  followed  by  clarification  by  a  solu- 
tion of  a  salt  such  as  sodium  or  magnesium  sulphate. 

When  the  mi.\ture  has  stood  for  about  24  hours,  the 

oil  is  separated  and  mixed  with  about  100  grams  of 
amyl  acetate  to  disguise  the  odour.  Finally  the  oil 
is  fractionally  distilled  to  separate  the  lighter  portion, 
which  is  suitable  as  a  fuel  for  internal  combustion  en- 

gines, from  the  heavier  portion,  which  is  useful  as  a 
solvent  for  fats  and  as  a  substitute  for  turpentine.  The 

fractional  distillation  is  not  accompanied  by  a  separa- 
tion of  the  liquid  into  its  original  components.  For 

instance,  if  the  lighter  hydrocarbon  originally  added 
to  the  heavier  one  amounted  to  20%  of  the  latter,  the 
proportion  of  the  final  mixture  which  will  distil  at  the 
temperature  of  distillation  of  the  lighter  hydrocarbon 
will  be  40%  of  the  original  heavier  hydrocarbon.  In 

practice  that  which  distils  below  250^  C.  may  be  used 
as  a  fuel  for  internal  combustion  engines. 

A  Kalgoorlie  Mine-Survey. —  In  the  Monthly  Jour- 
nal of  the  Chamber  of  Mines  of  West  Australia,  V. 

H.  R.  Murray,  surveyor  to  the  Golden  Horse-Shoe 
Estates,  describes  the  survey  undertaken  for  the  Ivan- 
hoe  South  Extended  at  their  main  shaft.  Sub- 

sequently the  (iolden  Horse-Shoe  purchased  the  pro- 
perty and  this  shaft  then  became  known  as  the  No.  3 

shaft.  This  survey  is  notable  because  of  the  short 
base  (231  ft )  allowable  in  the  shaft,  and  the  depth 
(2000  ft.)  to  which  the  azimuth  had  to  be  transferred 
direct  from  the  surface  in  one  operation.  Usually  in 
the  larger  mines  the  azimuth  could  be  carried  down 

from  the  various  levels  as  the  workings  were  develop- 
ed, but  the  conditions  in  this  case  were  not  favourable 

to  such  procedure.  The  size  of  the  shaft  on  the  sur- 
face was  9  ft.  4  in.  by  5  ft.  2  in.  over  all,  and  was  di- 

vided into  two  compartments  each  4  ft.  2  in.  by  3  ft. 
6  in.  in  the  clear.  Two  styles  of  timbering  were  used. 

For  the  first  400  ft.  '  crib  '  or  *  box  '  timbering  was 
adopted,  while  from  this  depth  to  2000  ft.  '  square  set ' timber  was  used,  and  the  shaft  was  widened  to  4  ft. 
10  in.  in  the  clear.  At  100  ft.  and  400  ft.  narrow- 
cross-cuts  were  driven  east  to  the  boundary  ;  at  800  ft. 
a  fair  amount  of  cross-cutting  and  driving  was  done  on 
each  side  of  the  shaft ;  at  1500  ft.  only  a  small  plat 
was  cut  on  the  east  side.  It  was  decided  to  drive  in  a 
southeast  direction  to  the  boundary  of  the  Golden 
Horse  Shoe  main  lease  and  then  to  crosscut  east 

across  the  property  with  a  \iew  to  developing  the 
lodes  that  might  be  cut,  and  also  to  cross  cut  under 
the  main  shaft,  which  was  only  1600  ft.  deep  at  this 
time,  in  order  to  be  ready  for  a  connection  when  it 
reached  2000  ft.  The  most  reasonable  method  of 

tr.-i'  azimuth  to  the  2000-ft   level  .ipp.Mrcd 
to  :  'ig  two   wires  direct   from   tht;  snrl.K  c, 
the  plats  at  100  ft..  400  ft..  «00  ft.,  and  1500  ft.  bemg 
too  small  for  conducting  deeper  operations  To  make 
use  of  an  instrument  with  a  side  or  top  telescope  to 
transfer  the  azimuth  direct  was  impracticable,  as  the 

size  of  the  shaft  was  unsuitable.  If  a  sight  could  have 
been  taken  downward,  the  falling  salt  water  would 
have  rendered  a  sight  upward  impossible.  The  tra- 

verse was  started  from  the  northeast  corner  of  Lease 

351  E  and  the  datum  was  the  eastern  boundary  of  the 
same  lease.  This  boundary  has  a  true  bearing  of 

321*^  38',  but  for  all  surveys  performed  on  the  Golden 
Horse-Shoe  Estates,  it  is  assumed  to  be  360°.  So  that 
with  the  addition  of  38'  22'  to  all  bearings  a  system  of 
co-ordinates  has  been  established  with  the  northeast 
corner  [A  on  sketch)  as  origin.  This  system  has  been 
of  great  service,  as  most  of  the  principal  workings  are 
alongside  the  eastern  boundary,  and  little  calculation 
is  required  when  engaged  on  a  survey  underground  to 
determine  on  the  spot  the  distance  of  any  point  from 
the  boundary,  and  plotting  is  facilitated,  a  protractor 
being  unnecessary.  The  traverse  was  continued  to  a 
point  opposite  No.  3  shaft  and  a  bearing  set  out  across 
the  hauling  compartment.  The  north  compartment 
was  used  for  baling  and  was  not  suitable.  The  lengths 
of  the  traverse  lines  are  short,  but  owing  to  the  num- 

ber of  buildings  on  the  leases  short  sights  could  not 
be  avoided. 

The  instrument  used  was  a  5  in.  theodolite  on  cam- 
era legs,  and  fitted  with  a  traversing  head.  The 

measurements  were  made  with  a  Chesterman  steel 
band,  s  in.  wide,  and  divided  into  feet  and  lOOths. 

The  plummets  were  of  lead  and  cone-shaped,  10  in. 
long  and  4 J  in.  diameter  at  base,  each  weighing  28| 
lb.  Four  wings  of  flat  galvanized  iron  were  let  into 
the  plummets  along  their  whole  length,  projecting  2 
in.  The  wire  was  20-gauge  steel,  each  wire  being  in 
one  piece  weighing  6^  lb.  The  wires  were  run  off 
reels  over  grooved  pulleys  fitted  on  a  bed  of  boiler 
plate  and  firmly  screwed  to  a  timber  staging.  These 
wires  were  placed  as  nearly  in  the  line  as  possible  for 
a  start,  the  final  adjustment  being  made  with  screws 
which  were  attached  to  the  pulleys.  All  sights  were 
taken  to  points  below  the  staging.  Weights  of  2  lb. 
each  were  attached  to  the  wires  to  lower  them,  the 
easterly  one  being  lowered  first.  When  the  arrival  of 
the  wire  was  signalled  from  the  level  below,  the  reel 
on  the  surface  was  clamped,  then  the  wire  below  was 
pulled  to  one  side  and  made  fast,  while  the  other  wire 
was  lowered.  This  was  done  to  minimize  the  risk  of 

entanglement.  At  the  2000ft.  level  two  drums  of  oil 
were  placed  to  receive  the  plummets,  and  to  keep  the 

dropping  water  from  disturbing  the  oil,  cone-shaped 
lids  were  made  to  fit  the  drums.  These  lids  were 

each  made  in  two  pieces,  and  hinged,  so  that  they 
could  be  placed  on  the  drums  after  the  plummets  were 
immersed  in  the  oil,  without  interfering  with  the 
wires.  The  lids,  when  in  position,  allowed  the  wires 
to  hang  clear  through  a  2-in.  hole.  As  the  hole  was 
in  the  centre,  it  served  as  an  index  as  to  whether  the 

plummet  was  or  was  not  in  contact  with  the  sides  of 
the  drum.  When  the  second  wire  reached  the  level, 

the  work  of  attaching  the  heavy  plummets  was  pro- 
ceeded with,  each  plummet  being  adjusted  separately, 

and  the  raising  or  lowering  of  the  wires  being  done 
from  the  surface  accortling  to  the  signal  from  below. 
When  the  wires  were  hanging  with  the  heavy  plum- 

mets in  the  oil,  the  bearing  on  the  surface  was  care- 
fully checked  and  a  descent  made  on  the  baling  tank. 

The  work  of  placing  the  theodolite  in  line  with  the 
wires  was  then  performed.  It  was  a  tedious  job,  and 

required  mucii  p,-\tience  ;  but  the  traversing  head  help- 
ed considerably  and  the  lids  covering  the  oil-drums 

kept  the  plummets  from  being  disturbed  and  allowed 
them  to  come  to  rest  quickly. 

Although  the  atmosphere  was  humid  and  the  size  of 
the  shaft-compartment  small,  a  satisfactory  alignment 
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was  made,  the  bearings  were  established  in  the  drift, 
and  the  survey  continued  therefrom. 

All  difficulties  had  not,  however,  been  surmounted, 
as  when  the  drift  was  about  300  ft.,  a  lode  was  cut 
and  driven  on,  which  took  the  drift  from  its  intended 
course,   and  several  renewals  of  stations  had  to  be 

principal  ones  (marked  No  2  and  No.  3  in  the  illus- 
tration) were  driven  on  for  a  considerable  length.  The 

second  cross-cut  was  driven  from  No.  3  lode  to  where 
the  main  shaft  was  expected.  It  was  also  connected 

by  cross-cut  from  No.  2  lode.  The  main  shaft  subse- 
quently holed  to  the  2000-ft.  level,  and  for  all  mining 

SURVEY  AT  IVANHOE  SOUTH  EXTENDED. 

made  owing  to  the  plugs  being  shot  out.  The  cross- 
cuts were  driven  on  bearings  marked  by  lines  hanging 

from  plugs  in  the  back.  These  lines  are  generally 
placed  from  20  ft.  to  30  ft.  apart  according  to  condi- 

tions, and  renewed  when  the  face  of  the  cross-cut  pro- 
gressed to  100  ft.  from  the  front  line.  Owing  to  heavy 

firing  and  falls  of  ground,  numerous  renewals  were  re- 
quired.    Several  lodes  were  cut  and  driven  on  ;   the 

purposes  the  result  was  satisfactory  ;  from  a  surveyor's 
point  of  view  it  did  not  appear  an  absolutely  accurate 
connection.  It  was  not  until  some  time  later  that  an 

opportunity  occurred  to  check  the  survey  by  means  of 
hanging  a  wire  down  the  main  shaft  from  the  surface. 
Then  it  was  found  that  the  survey  from  the  transferred 

azimuth  was  8'  in  error.  The  author  gives  the  calcu- 
lation sheets  of  the  original  and  adjusted  traverses. 
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Zinc  Metallurgy  at  Broken  Hill. — In  the  Mining 
and  Engineering  Review,  F.  W.  Reid  describes  the 
zinc-distilHng  plant  of  the  Broken  Hill  Proprietary 

company,  at  Port  Pirie,  South  Australia.  The  first  of 
the  10  distilling  furnaces  was  started  early  in  1910,  and 

at  the  present  time  8  are  in  commission.  The  zinc 
concentrate  treated  contains  on  an  average  46%  zinc, 
8%  lead,  and  13  oz.  silver  per  ton,  together  with  about 
30°,.  sulphur.  The  sulphur  content  is  reduced  to  1% 
in  Hegeler  roasting  furnaces,  several  improvements  in 
detail  having  been  introduced  on  the  spot  to  adapt  the 
furnace  to  the  nature  of  the  work  required.  Mr.  Reid 
also  describes  the  plant  for  making  the  retorts,  and 
then  proceeds  to  give  details  of  the  distilling  plant. 
The  furnaces  are  of  the  Rhenish  type,  having  two  tiers 
of  retorts  set  back  to  back.  Each  tier  has  three  rows 
of  retorts  one  over  the  other,  24  in  each  row,  making 
144  retorts  in  each  furnace.  The  retorts  are  5  ft.  6  in. 

long,  and  13  in.  by  7  in.  elliptical  cross-section,  and 
set  slightly  inclined  toward  the  back.  Gas  firing  is 

employed,  there  being  a  producer  for  each  furnace. 

The  air-supply  is  pre-heated  on  the  counter  parallel- 
current  system,  and  is  forced  by  a  fan  through  a  series 
of  flues  and  round  the  furnace  itself  before  reaching 
the  burners.  The  burners,  four  to  each  furnace,  are 
in  the  form  of  large  Bunsens.  built  in  the  hearth  of 
the  furnace  between  the  two  tiers  of  retorts.  They  are 
18  in.  diam.,  with  gas  inlet  8  in.  diam.  at  the  bottom 
and  air-ports  at  the  side.  When  the  retorts  have  been 

placed  in  position,  the  condensers  are  attached  to  them 

through  their  clay-smeared  bevelled  edges.  The  con- 
densers are  simply  half-length  retorts.  They  rest  on 

the  tiles  which  carry  the  front  end  of  the  retorts.  The 
charge  is  introduced  after  the  condensers  are  in  place. 
For  the  two  upper  rows  this  consists  of  roasted  zinc 
concentrate,  to  which  has  been  added  30%  fine  coke 
and  15%  fine  coal.  Some  condenser  chippings  and 
over-size  blue-powder  are  also  added.  The  bottom 
rows  of  retorts,  which  are  not  so  strongly  heated,  are 
charged  mainly  with  dross,  that  is,  a  mi.xture  of  coke, 
blue-powder,  and  metallic  zinc,  scraped  from  the  con- 

densers during  tapping  operations. 
After  charging,  the  ends  of  the  condensers  are 

stopped  by  luting-on  cast-iron  tiles,  lined  with  fireclay 
on  the  inside  and  provided  with  a  hole  for  outward 

passage  of  vapours.  Over  a  projecting  collar  surround- 
ing the  hole  is  fitted  the  small  end  of  a  conical  sheet- 

iron  nozzle  or  prolong,  as  it  is  in  some  places  called, 
the  other  end  of  which  is  supported  by  a  movable  bar 
resting  on  brackets  on  the  front  of  the  furnace.  The 
prolongs,  by  their  additional  cooling  effect,  serve  to 
collect  the  zinc  in  the  vapours  escaping  from  the  con- 

densers, it  being  retained  in  the  form  of  blue  powder. 
The  carbon  monoxide  formed  during  the  reduction  of 
the  zinc  escapes  at  a  small  hole  at  the  outer  end  of  the 

prolong,  where  it  burns  with  a  flame  tinged  greenish- 
white  by  a  small  quantity  of  vapour  of  zinc  burning  to 
oxide.  When  the  prolongs  have  been  fixed  in  position 
the  furnace  is  fired.  The  temperature  is  taken  at 
hourly  intervals  by  means  of  a  Wanner  pyrometer. 
It  is  raised  gradually  until  it  reaches  a  maximum  of 

1325°  to  1350°  C.  An  hour  or  two  before  the  day 
shift  comes  on,  the  prolongs  are  removed  and  the  con- 

tained blue  powder  collected.  The  furnace  is  then 
ready  for  tapping.  The  tile  on  the  end  of  the  condenser 
is  removed,  the  molten  zinc  allowed  to  run  into  a  cast- 
iron  ladle  placed  to  rec  >  ive  it,  and  the  coiuUnser 

thoroughly  scraped  to  remove  all  zinc  and  dro-^s  The 
contents  of  the  ladle  are  skimmed  and  the  spelter 

poured  into  moulds.  Raking-out  the  retort  residue  is 
the  n-  xt  operation  For  this  purpose  counterbalanced 
sheet   'ii   aprons  are  pulled  down  in  front   of   the 

furnace  and  rakes  inserted  through  openings  opposite 
the  retorts.  The  residue,  deflected  by  the  apron,  falls 
through  an  opening  in  the  floor  close  to  the  front  of 
the  furnace,  and  run  by  a  chute  into  trucks  below. 
It  is  sent  to  the  lead  blast-furnace  for  recovery  of  the 
lead  and  silver  contents.  The  furnace  is  next  tested 

for  cracked  retorts.  This  is  done  by  simply  turning- 
on  the  gas,  when  cracks  can  be  detected  by  the  flame 

coming  through  into  the  interior  of  the  retort.  Dam- 
aged retorts  are  replaced  by  new  ones,  and  after  fitt- 

ing the  latter  with  condensers  re-charging  is  com- 
menced. The  cycle  of  operations  on  the  furnaces  oc- 

cupies 24  hours.  The  capacity  of  each  furnace  is  5 
tons  of  roasted  material  per  24  hours.  The  zinc  re- 

covery in  spelter  and  marketable  blue  powder  is  said 
to  range  from  80  to  85%. 

The  blue  powder  averages  about  12%  of  the  total 
furnace  product,  and  is  of  excellent  quality,  contain- 

ing 92^%  metallic  zinc.  It  is  screened  through  a  100- 
mesh  screen,  and  boxed  for  export  to  San  Francisco 
or  Japan,  its  two  markets.  Blue  powder  is  used  in  the 

dry  galvanizing  process  known  as  '  sherardizing,'  and also  finds  an  application  in  the  Merrill  process  for 
precipitation  of  gold  from  cyanide  solution. 

The  spelter  contains  2  to  3%  lead,  and  is  sent  to  the 
refinery,  where  it  is  liquated  inareverberatory  furnace. 
The  charge  is  about  20  tons.  The  lead  sinks  to  the 
bottom,  and  is  allowed  to  accumulate  for  a  week  or 
more  before  it  is  tapped.  It  contains  0  7  to  08%  zinc. 
The  spelter  is  ladled  out  at  one  end  of  the  furnace, 
having  first  to  pass  under  a  bafiSe-plate,  which,  dipping 
into  the  bath,  holds  back  the  dross.  The  latter,  which 
is  small  in  quantity,  is  skimmed  off  and  returned  to 
the  zinc  plant.  The  spelter,  now  ready  for  export, 
contains  less  than  1%  lead,  and  appro.ximates  99% 
metallic  zinc. 

Stope-filling  at  Simmer  &  Jack. —  The  Journal 
of  the  Chemical  Metallurgical  &  Mining  Society  of 
South  Africa  contains  a  paper  by  W.  A.  Caldecott  and 
O.  P.  Powell  on  the  stope-filling  method  as  adopted 
at  the  Simmer  &  Jack  mine.  The  authors  are  respec- 

tively consulting  metallurgist  to  the  Gold  Fields  group 
and  manager  of  the  mine.  Previous  papers  on  stope- 
filling  have  been  read  before  the  society,  notably  those 
by  Edgar  Pam  and  O.  P.  Powell  in  June  1910.  and  by 
A.  R.  Hughes  in  October  1911.  We  would  mention 

also  Mr.  Pam's  article  in  this  Magazine  for  October 
1911.  So  many  improvements  and  modifications  in 
practice  have  been  introduced  during  the  last  two  or 
three  years  that  a  description  of  the  Simmer  &  Jack 
plant  as  finally  settled  and  a  discussion  of  general 
principles  are  welcome.  At  this  plant  current  sand 
and  not  dump  material  is  used  for  the  filling,  and  it  is 
sent  down  bore-holes  as  a  thickened  pulp  to  distri- 

buting launders  below,  in  contradistinction  to  the 
more  usual  way  of  delivering  it  to  the  stopes  in  a  di- 

lute condition  through  pipes.  The  sand-residue  is 
discharged  from  the  vats  into  trucks  and  delivered  to 
mixing-boxes,  where  water  containing  permanganate 

of  potash  is  added  to  it  so  as  to  bring  it  to  the  con- 
sistency of  freely  flowing  pulp.  The  permanganate 

is  added  to  render  any  remaining  cyanide  innocuous 
by  changing  it  into  cyanate.  The  pulp  is  pumped  by 

centrifugal  pumps  to  dewatering  cone-classifiers  situ- 
ated immediately  over  the  various  bore-holes.  The 

thickened  underflow  passes  down  the  bore  holes  to 
distributing  launders,  and  the  overflow  is  pumped  back 
to  the  mixing-box.  The  accompanying  plan  shows 
the  arrangement  diagrammatically.  It  happens  that 
the  bore-hole  D  is  close  to  the  sand-vats,  so  no  pump- 

ing is  re(|iiired  for  it.  Some  of  the  trucks  are  dumped 
into  the  mixing-box  F  and  the  pulp  discharged  down 
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an  incline  into  the  bore-hole.  The  other  trucks  are 
sent  to  the  mixer  E,  from  which  the  centrifugal 
pumps  send  the  pulp  to  three  sets  of  dewatering  cones 
A,  B,  and  C,  situated  over  three  bore-holes  as  shown. 
The  mixing-box  E  is  15  ft.  long,  8  ft.  wide,  and  6  ft. 
deep,  with  a  steeply  inclined  bottom.  A  launder  ?0  ft. 
long  between  E  and  the  pumps  serves  as  an  auto- 

matic regulator  of  the  consistency  of  the  pulp  entering 
the  pumps,  and  prevents  the  latter  being  choked. 
The  bore-holes  are  8  in  diam.,  sufficiently  wide  to 
prevent  choking  ;  in  fact  the  falling  column  of  pulp 
contracts  in  diameter  as  it  falls,  and  so  as  a  rule  does 
not  touch  the  side  of  the  bore- hole.  If  however  a 
choke  should  occur,  it  can  be  easily  cleared  by  passing 
a  small  stream  of  water  down.  It  is  essential  to  the 
success  of  this  method  that  the  sand  shall  be  clean 
and   free    from   slime,   and    the  classification   before 

must  be  so  arranged  as  to  use  the  least  amount  of 
water.  With  less  water  throughout  the  plant  it  is  not 
so  necessary  to  economize  by  having  a  rapid  delivery 
of  the  pulp,  and  consequently  the  amount  of  abrasion 
is  much  less.  At  the  Simmer  &  Jack  one  of  the  de- 

livery pipes  has  been  in  use  with  thick  pulp  for  three 
years  without  any  appreciable  wear.  The  authors 
point  out  the  advantages  of  using  current  sand  instead 
of  dump  material.  For  one  thing  the  current  sand 
would  have  to  be  dumped  and  the  dump  material  ex- 

cavated, and  by  using  the  current  sand  these  opera- 
tions are  eliminated.  Then  the  dump  material  has 

weathered  and  sulphuric  acid  formed  by  the  oxidation 
of  the  pyrite  ;  lime  has  to  be  added  to  neutralize  it. 
Also  the  dumps  usually  contain  colloidal  slime,  the 
presence  of  which  is  undesirable  in  the  packs  for  the 
reason  already  mentioned.      At  the  Simmer  &  Jack 

■i-Denstering  Cones  dfrOiiiiyWft  Deep atorc  8ih  Borehole  176 tt.Deep. 
4 

iSinBortAo/e  iOor'tPeep. 

^eratering  Cones  SftOia  by/Off /)eep. 
Delivering  Underflow  to  Borehole. ^•OeMoiering  Cones  dftBi^  hylQft  Deep, 

Oelivering  Underflow lo Inclined  5hdft. 

SURFACE  ARRANGEMENTS  FOR  DELIVERING  SAND   TO  STOPES  AT  SIMMER  d-  JACK. 

cyaniding  is  watched  carefully  for  the  sake  of  the 
stope-filling  operations  as  well  as  for  the  proper  per- 

colation of  the  sand  in  the  vats.  Not  only  will  slime 
clog  the  delivery  of  the  pulp,  but  it  will  prevent  the 
water  draining  from  the  packs.  It  is  necessary  that 
the  packs  should  not  transmit  rock-pressure  laterally. 
The  sharp  edges  of  the  sand  must  always  be  in  con- 

tact with  one  another,  so  that  their  friction  will  cause 
a  resistance  to  lateral  movement.  In  using  this  system, 
the  distribution  of  the  sand  below  must  be  maintained 

continuously  and  the  expense  of  dumping  and  re- 
handling  avoided.  To  do  this  requires  a  thoughtful 
pre-arrangement  of  underground  operations.  On  the 
amount  of  water  used  in  any  sand-distributing  device 
depends  the  size  of  the  plant  and  the  power  required. 

In  the  present  case  the  thick  pulp  sent  down  the  bore- 
holes effects  an  economy  in  this  direction.  The  lowest 

ratio  of  water  to  solids  possible  must  be  used  in  the 
pipes  from  the  pumps  to  the  cones.  This  latter  will 
depend  on  the  grade  of  the  pipes,  and  the  grade  of 
the  pipes  must  be  regular.   Underground  the  launders 

the  tailing  from  the  mills  is  classified  into  sand  and 
slime  in  relative  proportions  of  about  50%  each,  and 
the  sand  on  return  to  the  mine  occupies  practically 
the  same  space  as  the  original  ore.  During  the  months 
October  1912  to  June  1913  inclusive,  172,535  tons  of 

sand  was  lowered  at  an  average  cost  of  9'922d.  per 
ton  ;  of  this  cost  3'368d.  was  incurred  above  ground 
and  6'554d.  below  ground.  The  authors  also  describe 
the  methods  of  packing  and  the  construction  of  the 
launders  and  barriers. 

Air  instead  of  Water  in  Diamond-drilling. — The 
October  Bulletin  of  the  American  Institute  of  Mining 

Engineers  contains  an  article  by  Ralph  Wilcox  des- 
cribing the  diamond-drilling  done  by  him  at  Miami, 

Arizona.  The  feature  of  this  work  was  that  air  was 

pumped  through  the  drill-rods  instead  of  water,  and 
the  operation  conducted  dry  instead  of  wet.  At  Miami, 
the  copper-bearing  schists  are  so  weak  in  structure 
that  the  drill-holes  cave  readily.  The  author  was  of 
opinion  that  the  water  used  in  the  drill  greatly  assisted 
this  caving,  so  he  decided  to  try  air  instead  of  water, 



460 THE    MINING    MAGAZINE 

though  admitting  that  the  decreased  speed  of  sinking 
and  increased  consumption  of  diamonds  would  be 
serious  disadvantages. 

After  experimenting,  he  found  that  it  was  practicable 
to  substitute  air  for  water,  forcing  the  air  down  the 

hollow  rotating  rods  in  the  same  manner  as  is  done 

with  water,  the  air  passing  out  round  the  bit,  which  is 

thus  cooled,  and  ascending  on  the  outside  of  the  rods 

to  the  collar  of  the  hole,  carrying  the  borings  in  as 

satisfactory  a  manner  as  had  been  done  by  the  water, 

but  without  the  caving  of  the    sides   of  the    holes. 

When  water  was  encountered  in  drilling  it  was  forced 

up  to   the  collar,  as  it  would  have  been  had  water 

been  used  in  the  drilling,  but,  with  the  corresponding- 

ly decreased  flow,  there  was  relatively  less  washing  or 

caving  of  the  sides  of  the  holes.     The  only  change 

necessary  in  the  arrangement  of  the  drill  is  that  a  cross 

instead  of  a  tee  is  used  at  the  collar  of  the  hole.     A 

tightly  woven  jute  bag  is  attached  to  one  arm  of  the 

cross,   for  collecting  and   filtering   the  sample  ;   and 

when  drilling  in  dry  ground  a  jet  of  water  is  attached 

to  the  opposite  arm  of  the  cross,  to  collect  the  dust 

and  wash  the  sample  into  the  bag.     The  rods  rotate 

through  a  stuffing-box  attached  to  the  upper  opening 
of  the  cross.     The  distention  of  the  jute  bag  by  the 

issuing  air  indicates  the  operating  conditions  as  suffi- 
ciently as  did  the  flow  of  water  when  using  water  in 

the  drill-hole.     The  small  percentage  of  core  recovery 

rendered  it   necessary  to  rely  almost  entirely  upon 

sludge  samples.     Great  care  was  taken  in  recovering 

these,  which  were  all  weighed  to  detect  the  presence 

of  caving.     A  winze  has  lately  been  completed  which 
was  sunk  on  one  of  the  drill-holes  for  the  purpose  of 

checking  the  sludge  samples  ;  the  samples  from  the 

winze  and   the  samples  obtained    in    the   drill-holes 
checked  accurately.     Experience  has  shown  that  the 

refrigerating  action  of  the  air  in  expanding  round  the 
bit  is  effective  in  cooling  the  bit  and  that  the  diamond 

consumption    has   not   increased.      It   has   not   been 

found  necessary  to  decrease  the  speed  of  rotation  of 
the  bit. 

CURRENT  LITERATURE. 
Stope-Filling. — In  the  Iron  &  Coal  Trades  Review 

for  Noveml)er  7,  O.  Putz  discusses  the  best  form  of 

cross-section  for  pipes  and  their  linings  used  in  hy- 
draulically  conveying  filling  to  exhausted  stopes. 

Sinking  at  Charter*  Towers. — The  Queensland 
Government  Mining  Journal  for  August  contains  the 

full  text  of  Thomas  Mills"  application  for  a  subsidy 
wherewith  to  sink  to  depth  at  Charters  Towers,  and 
of  the  report  on  the  subject  by  E.  O.  Marks,  Assistant 
Government  Geologist.  Owing  to  the  unfavourable 
nature  of  this  report,  the  government  did  not  entertain 

Mr.  Mills'  proposition. 
Drilling  at  the  Nevada  Consolidated. — The  Mining 

and  Scietitific  Press  for  October  25  quotes  from  the 

Key-Atone  Maf<azine  a  detailed  description  of  the  drill- 
ing of  blast-holes  at  the  open-cut  workings  of  the 

Nevada  Consolidated  '  porphyry  copper  '  mine  at  Ely. 
Nevada.  Vertical  holes  0  in.  diam.  are  drilled  verti- 

cally down  the  banks.  After  blasting,  the  broken  rock 
is  removed  by  steam-shovel  into  cars. 

Concentration   of  Mercury   Ores. — In    the   Kttui 
necriiii^  and  Mining  Journal  for  October  2.5,  (i    V. 
Northey  describes  the  concentration  plant  at  the  Man- 

zanita  Ouicksilver  company's  mine  in  ("uliis.i  c   Mnitv , California. 

Slimp-Table. —  In     Mttallurgical    and     L'l,  :i:u-ul 
Hngnii  I  I  lug  for  NovemiKi,  A.  H.  Marlm  dismhes 

the  Darrow-Hambric  multiple-deck  slime-table  in  use 
in  Californian  gold  mines. 
Lead  Salts  in  Cyanidation.  —  The  Mining  and 

Scientific  Press  for  November  15  publishes  an  article 
by  M.  W.  von  Bernewitz  containing  a  compilation  of 
information  as  to  the  practical  results  following  the 
use  of  lead  salts  in  cyanide  treatment. 
American  Metallurgy. — The  Mining  and  Scientific 

Press  for  November  8  contains  a  translation  by  Her- 

bert Haas  of  Ferdinand  Heberlein's  article  entitled 
'  An  Excursion  to  North  American  Smelting  Works  ' 
that  appeared  in  Metall  und  Rrz. 

Zinc  Metallurgy. — In  Metallurgical  and  Chemical 
Engineering  for  November,  F.  L.  Clerc  discusses  a 
proposed  method  of  condensing  zinc  vapour  to  liquid 
form  and  so  avoiding  the  production  of  blue  powder. 

History  of  Converter  Practice. —  In  the  Mining 
and  Scientific  Press  for  October  25.  Herbert  Haas 
discusses  some  aspects  of  early  work  in  connection 
with  the  application  of  bessemerizing  to  copper  ores 

and  matte.  He  shows  that  John  Hollway's  experi- 
ments were  connected  with  ore  not  matte,  and  that 

they  would  have  led  to  pyritic  smelting  rather  than 
what  is  known  as  bessemerizing  in  copper  metallurgy. 

He  also  gives  credit  to  the  work  of  Paul  David  in 
association  with  Manh^s. 

The  Herreshoff  Furnace. — The  Mining  and  Scien- 

tific Press  for  November  1  describes  the  latest  form 
of  Herreshoff  furnace,  as  erected  at  the  smelting  works 
of  the  Arizona  Copper  Co.,  and  the  Calumet  and 
Arizona  Co.  In  its  original  form  the  Herreshoff  fur- 

nace was  a  modification  of  the  McDougal  intended  to 

adapt  it  for  the  manufacture  of  sulphuric  acid. 
Electric  Furnaces. — Metallurgical  and  Chemical 

Engineering  for  November  contains  a  lengthy  article 
by  Woolsey  Mc  k.  Johnson  and  George  N.  Sieger  on 
the  design,  characteristics,  and  commercial  application 
of  electric  furnaces. 
Waste  Heat  of  Reverberatories. — In  the  Mining 

and  Scientific  Press  for  October  11,  S.  S.  Sorensen 
discusses  the  relative  advantages  and  disadvantages  of 
the  Stirling  and  Babcock  types  of  boilers  when  used 
for  raising  steam  from  the  waste  gases  of  reverberatory 
furnaces. 

Canadian  Gold  Ores.— At  the  November  meeting  of 
the  Institution  of  Mining  and  Metallurgy  J.  B.  Tyrrell 

presented  a  paper  entitled  the  '  Occurrence  of  Gold  in Ontario.'  He  described  in  particular  the  geology  of 
the  Swastika  district.  He  holds  that  the  distinguish- 

ing feature  of  the  gold-bearing  veins  is  their  close 
association  with  intrusive  masses  of  diorite  or  felspar 

porphyry  rich  in  soila  or  soda-lime  felspar. Radium.— r/fc  Mining  Journal  for  November  22 
publishes  an  article  on  the  South  Terras  uranium 
mine  in  Cornwall,  owned  by  the  Societe  Industrielle 
du  Radium,  and  on  the  method  of  extracting  radium 

compounds  from  its  ores,  as  conducted  by  Professor 

Danne.  at  Gif  in  l~rance Oxidation  of  Coal. — The  Colliery  Guardian  for 
October  Jl  contains  a  translation  from  Annales  des 
Mines  of  an  article  by  P.  Mahler  on  the  oxidation  and 

spontaneous  heating  of  coal. 
Sulphur  in  New  Zealand.— The  Engineering  and 

Mining  Journal  for  November  1  contains  an  illus- 
trated article  on  the  White  Island  sulphur  deposit,  off 

the  coast  of  New  Zealand.  A  short  note  on  the  sub- 
ject was  given  in  our  issue  of  .\pril  last. 

Copies  of  the  original  papers  and  articles  men- 

tioned under  '  Precis  of  Technology  '  and  '  Current 
Literature  '  can  be  obtained  on  application  to  The 
Mining  Magazine. 
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BOOKS  REVIEWED 
Early  Days  on  the  Yukon.  By  William  Ogilvie. 

Cloth,  octavo,  320  pages,  illustrated.  London  : 

John  Lane.  Price  5s.  net.  For  sale  at  the  Tech- 
nical Bookshop  of  The  Mining  Magazine. 

Among  the  names  indissolubly  linked  with  the  story 
of  the  Northwest  is  that  of  William  Ogilvie.  It  was 
fitting  that  he  should  leave  a  record  of  his  work  for 
civilization  in  the  great  wilderness  of  the  Canadian 
hinterland.  He  tells  the  story  simply.  At  first  the 
lack  of  either  literary  arrangement  or  adornment  is 
disappointing,  but  as  successive  pages  are  turned  the 
reader  begins  to  appreciate  the  modest  chronicle  and 

to  feel  its  simple  dignity — as  of  the  Yukon  itself, 
sweeping  in  silent  flood,  through  the  frozen  vastness 
of  a  great  lone  land.  A  surveyor  and  mathematician 
by  training  and  profession,  he  relates  how  in  1887  he 
was  commissioned  by  the  Canadian  government  to 

lead  an  expedition  sent  from  British  Columbia  to  de- 
fine the  141st  meridian  where  it  crossed  the  Yukon. 

The  book  starts  with  an  unsatisfactory  account  of  the 
relation  of  Alaska  to  the  Yukon  territory,  followed  by 
a  historical  summary,  explaining  the  acquisitions  made 
b}'  Russia,  the  United  States,  and  Britain  in  the  ex- 

treme Northwest.  The  unofficial  conquests  of  the 
fur-traders  had  to  be  ratified  by  the  governments 
whose  flags  they  carried  into  the  primeval  forests  and 
rivers  bordering  the  Arctic.  In  1867  the  United  States 
bought  Alaska.  In  1883  Schwatka,  an  American 
cavalry  officer,  descended  the  Yukon  from  its  source 
to  *he  sea.  It  became  necessary  to  locate  the  inter- 

national boundary  line.  Hence  the  expedition  under 
Ogilvie  in  1887.  He  crossed  the  coast  range  at  the 
head  of  the  Lynn  Canal,  by  way  of  the  Dyea  pass, 
and  while  preparing  for  his  survey  he  investigated 
another  entrance  to  the  interior  that  he  named  the 

White  pass.  This  became  famous  during  the  rush  to 
the  Klondyke,  in  1898.  Thus  at  the  very  outset  of  his 
work  he  did  a  notable  service,  for  the  White  pass 
became  the  recognized  southern  gateway  to  the  Yukon, 
Dropping  more  serious  matters,  the  third  chapter  is 
devoted  to  a  humorous  story  of  a  lost  mine.  This  is 
told  with  the  artlessness  that  is  the  highest  art.  His 
survey  and  the  detailed  methods  involved  are  next 
described.  The  beginnings  of  trade  on  the  Yukon 

make  a  chapter  of  half-forgotten  history,  and  the  de- 
scription of  the  trading-posts  awakens  echoes  of  dim 

romance,  known  to  those  who  have  camped  under 
the  northern  lights.  McQuesten,  Harper,  Healy, 
Mayo,  and  Moore  mean  little  to  the  boulevards  of 
Paris  or  even  the  sidewalks  of  New  York,  but  in  the 
Northwest  their  names  are  reminiscent  of  the  hardi- 

hood, energy,  and  unselfishness  of  the  heroic  pioneer. 
Then  comes  the  first  whisper  of  gold,  the  magic  word 

that  was  to  open  this  vast  region  to  a  horde  of  adven- 
turers. That  was  another  time  when  Ogilvie  did  a 

notable  public  service,  for  the  early  locating  of  claims 
was  so  carelessly  and  improperly  done  as  to  entail 
endless  confusion,  with  possible  bloodshed  and  cer- 

tain litigation.  The  confidence  of  the  frontier  com- 
munity in  Ogilvie  was  so  great  that  they  asked  him  to 

straighten  the  tangle  ;  and  he  did,  to  the  satisfaction 
of  all  except  the  two  or  three  bad  men,  who  fumed, 
threatened,  and  left  the  district.  Ogilvie  had  been 
made  a  Commissioner  of  Police  before  his  first  entry 
into  the  country,  and  thus  was  qualified  to  do  such 

public  service.  The  story  is  interspersed  with  in- 
tensely human,  and  humorous,  glimpses  of  life  in  the 

Northern  diggings. 
When  the  Klondyke  rush  began  in  the  autumn  of 

1898,  it  was  to  Ogilvie  that  the  outside  world  owed 

the  first  authoritative  confirmation  of  the  discovery  of 
a  great  goldfield.  He  estimated  that  60  claims  in 
Bonanza  creek  and  40  in  Eldorado  would  average  not 
less  than  flOOO  per  running  foot.  As  each  claim  was 
500  ft.  long,  this  meant  gold  to  the  value  of  ft50,000,000. 
The  handbook  written  by  Ogilvie  for  the  benefit  of 
newcomers  to  the  Klondyke  was  a  great  boon  to  the 

tenderfeet  or  chechakos,  and  proved  useful  to  every- 
body interested  in  the  new  goldfield.  It  seemed 

Ogilvie's  good  fortune  to  be  continually  doing  useful 
things  and  helping  other  people.  And  through  it  all 
not  a  suggestion  of  graft  or  loot  was  made,  even  by 
his  enemies.  He  was  a  strong  brave  character,  able 

to  keep  his  head  amid  the  orgy  of  gold-winning,  cap- 
able of  complete  detachment  amid  temptations  of  the 

most  vivid  kind.  Ogilvie  was  one  of  those  civil  ser- 
vants on  whom  the  greatness  of  the  British  empire 

has  been  built. 
William  Ogilvie  is  dead.  The  preface  to  the  book 

is  written  by  O.  P.  R  Ogilvie,  a  relative.  Neither  in 
the  preface  nor  in  a  feeble  appendix  by  a  Dr.  Alfred 
Thompson  is  any  reference  made  to  these  facts.  While 
the  first  person  is  used  in  the  text,  the  chapter  head- 

ings tell  of  "Mr.  Ogilvie"  doing  this  or  that.  A 
bigger  blunder — and  one  that  is  inexcusable  in  a  book 
dealing  with  a  region  so  little  known — is  the  lack  of 
any  map.  For  these  errors  the  publishers,  not  the 
author,  is  responsible.  This  book  is  deeply  interest- 

ing ;  it  is  an  authentic  record  of  a  famous  episode  in 
mining  ;  it  would  have  been  a  great  pity  if  it  had  not 
been  written  ;  it  ought  to  be  read  by  all  who  are 
interested  in  the  Northwest,  and  by  others. 

T.A.R. 

The  Investor's  Guide.  Cloth,  octavo,  160  pages. 
London  :  The  Financial  Times.  Price  Is.  net. 

For  sale  at  the  Technical  Bookshop  of  The  Mining 

Magazine. 
This  is  a  really  useful  manual  for  investors,  not  so 

much  on  account  of  the  descriptions  of  current  Stock 
Exchange  practice,  but  by  reason  of  the  miscellaneous 

hints,  incorporated  in  a  chapter  by  themselves.  "  No 
mining  share  can  be  regarded  as  an  investment." 
' '  Nearly  all  mines — even  on  the  Rand — have  their  lean 
and  fat  years."  "  Metalliferous  mines  are  generally 
richest  near  the  surface."  "  Beware  of  such  titles 
Extended,  North,  South,  etc.  ;  most  millionaires  have 

plenty  of  poor  relations."  "If  you  read  a  report 
signed  by  an  M.I.M.M.  it  is  fair  to  assume  that  it  is  by 

a  man  of  responsible  mining  experience  with  a  repu- 
tation to  lose."  These  are  excellent  examples  of  the 

words  of  advice  contained  in  the  chapter.  The  Finan- 
cial Tunes  has  won  a  deserved  reputation  for  inde- 

pendence anddetachment, and  itsadvice  in  the  editorial 

columns  and  in  the  '  Answers  to  Correspondents  '  is 
not  tainted  by  the  self-interest  of  the  editorial  staff. 
Of  the  15,000  answers  published  yearly,  not  one  is 
given  without  the  thought  for  the  ultimate  benefit  of 
the  inquirer.  The  book  describes  the  working  of  the 

Stock  Exchange,  prices  and  quotations,  special  settle- 
ments, options,  underwriting,  etc.  ;  helps  to  read  a 

prospectus  and  balance-sheet  ;  classifies  investments 
and  speculations,  and  discusses  a  hundred  and  one  de- 

tails in  connection  with  the  careful  placing  of  money. 

A  full  appreciation  of  the  practice  of  the  Stock  Ex- 
change and  the  Money  Market  is  not  possible,  of 

course,  without  an  apprenticeship  to  the  trade,  but 
between  this  complete  knowledge  on  the  one  hand 
and  crass  ignorance  on  the  other  there  is  a  wide 
interval,  where  the  services  of  an  honest  guide  such 
as  this  book  are  of  immense  value. 

E.W. 

\ 
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COMPANY  REPORTS 
Huelva  Copper  &  Sulphur  Mine*.— This  company 

was  formed  in  1903  to  acquire  from  a  company  regis- 
tered seven  years  before,  the  Monte  Romero  and  other 

copper  properties  at  Cueva  de  la  Mora,  in  the  province 
of  Huelva.   Spain.     The  shares  are  held  largely  in 
France      Up  to  the  present  time  the  policy,  usual  in 
that  district  has  been  followed,  of  selling  the  pyrite 

for  shipment  abroad  on  its  copper  and  sulphur  con- 
tent.    The  financial  results  have  not  so  far  been  satis- 

factory, and  some  rearrangements  of  capital  have  been 

made.     Two  years  ago.  Henry  F.  Collins  was  appoint- 

ed manager,  and  anew  scheme  of  metallurgical  treat- 
ment has  been  elaborated,  namely,  to  smelt  a  portion 

of  the  ore  on  the  spot.     The  plant  is  in  course  of  erec- 
tion and  should  be  ready  to  start  in  February.     The 

only  other  smelter  in  the  Huelva  district  is  at  the  Rio 
Tinto.     The  report  for  the  year  ended  June  30  shows 

that  13,542  tons  of  cupreous  pyrite.  1051  tons  complex 
ore.  and  348  tons  of  copper  precipitate  averaging  66% 
metal,  were  shipped,  together  with  other  products  of 

less  importance.     The  income  was  /46,111.  and  the 

balance  of  profit  was  /3828.  which  was  carried  for- 
ward.    The  output  of  ore  was  15.409  tons  from  the 

Monte  Romero.  13.350  tons  from  the  Angelita.  and 
20.112   tons  from  the  La  Corta,   making  a  total  of 
48.871   tons.     The  new  scheme  of  development  and 

equipment  has  been  actively  pushed,  and  until  every- 
thing is  ready  the  output  is  not  being  expanded  beyond 

what  is  necessary  to  fill  current  contracts.     It  will  not 
be  before  the  beginning  of  1915  that  the  output  will 
be  on  the  contemplated  increased  scale.     Mr.  Collins 
gives  details  of  the  development  work  and  of  the  new 
plant.     During  the  year.  61.180  tons  of  ore  was  added 
to  the  cementation  heaps,  averaging  069%  copper. 
The  heaps  contain   239.249  tons,  averaging  0758% 

copper.     The  company  is  to  be  congratulated  on  hav- 
ing been  free  from  the  strikes  so  prevalent  in  the  south 

of  Spain  recently.     A  co-operative  stores  society  has 
been  started,  also  a  savings  bank,  and  a  sick  benefit 
society,  all  of  which  appear  to  be  welcome  among  the 
employees.     Special  attention  is  being  paid  to  health 
conditions   in    the  mines  and  on  the  surface.       The 

smelting  plant  was  purchased  from  a  property  in  the 
same  district.     This  plant  had  been  erected  but  practi- 

cally never  used.     The  cost  to  the  company  was  there- 
fore much  less  than  if  a  new  plant  had  been  provided. 

Mount  Elliott. — This  company  was  formed  in  Lon- 
don in  1907  to  acquire  the  Mount  Elliott  copper  mine 

situated    70    miles   south    of    Cloncurry.    Northern 
Queensland.      The    first   arrangements   for   smelting 
were  not  satisfactory,  and  on  the  subsequent  appoint- 

ment of  W.    H.  Corbould  as  engineer,  extensive  re- 
arrangements were  made.     The  remodelled  plant  was 

started  in  1910.  and  the  first  dividend  was  paid  two 

years  ago.     A  year  or  more  ago  it  was  found  that  the 
rich  ore  does  not  continue  below  the  4th  level.     On 
the  5th  level  and  in  a  winze  below,  the  ore  occurs  as 

rich  patches  scattered  over  a  wide  ore-channel.     In 
order  to  provide  for  the  future,   a  proposition  was 
made  to  amalgamate  with  the  Hampden  Cloncurry. 
which  had  a  mine  and  not  a  commensurate  smelting 
plant,  but  terms  could  not  be  arranged.     The  policy 
of  testing  and  acquiring  other  properties  in  the  Clon- 
'  n  was  thereupon  adopted.     The  Consols 

un  purchased  and  developed.    Operations, 
how.  ..  I,  were  impeded  by  a  fire  in  the  shaft  in 
ruary  last,  and  a  new  main  shaft  is  now  bein^^ 
The  Selwyn  is  giving  fairly  goo<l  results;  here  the  ore 
appears  to  occur  in  separate  lenses  not  easy  to  find. 
Eight  other  properties  are  being  tested,  with  various 

results.  Railway  communication  will  be  necessary 
before  anv  of  them  could  be  extensively  developed. 
The  report  for  the  year  ended  June  30  shows  that, 
cwing  to  the  fire  at  the  Consols  mine,  the  smelting 
plant  was  in  commission  for  only  7i  months,  as  the 
furnaces  could  not  conveniently  be  made  to  run  on 
Mount  Elliott  ore  alone.  After  the  close  of  the  year, 
operations  were  resumed,  but  a  creep  in  the  Mount 
Elliott  workings  caused  trouble.  During  the  7^ 
months.  41.633  tons  of  ore  was  treated  for  a  return  of 
4673  tons  of  blister  copper,  containing  4631  tons  of 

copper,  8757  oz.  gold,  and  7285  oz.  silver.  The  in- 
come from  the  sale  of  products  was  ;^414.662,  and  the 

profit  was  ;^141,811.  Adding  the  latter  to  the  balance 
brought  forward  from  the  previous  year,  /88.486, 
made  a  disposable  balance  of  /230.297.  out  of  which 
;^202,837  was  paid  as  dividend,  being  at  the  rate  of 
27s.  6d.  per  £5  share.  Mr.  Corbould  estimates  the 
reserve  at  the  Mount  Elliott  at  35,000  tons  and  the 

probable  ore  at  15.000  tons,  all  averaging  10  to  12% 
copper,  and  at  the  Consols  8000  tons  and  22,000  tons 
respectively,  also  of  10  to  12%  grade.  At  the  Selwyn 
1500  tons  of  same  tenour  has  been  proved.  Of  low- 
grade  ore.  350,000  tons,  averaging  3%,  is  estimated  to 
be  in  the  Mount  Elliott  and  Consols. 

Chillagoe.  —  This   company   was  formed    in   Mel- 
bourne in  1898  for  the  purpose  of  working  copper  and 

lead  mines  in  Northern  Queensland,  and  to  construct 

a  railway  to  them  from  Mareeba.     It  also  has  multi- 
farious interests  connected  with  the  smelting  of  cus- 

tom ores  mined  by  subsidiary  companies  and  by  other 

producers.     The  capital  has  been  rearranged  and  in- 
creased several  times,  and  no  dividend  has  ever  been 

paid  on  the  shares.     In  February  last  the  directors  de- 
cided to  reconstruct  in  order  to  raise  additional  capital 

for  the  development  of  the  Mount  Mulligan  coal  de- 
posits, and  the  scheme  involved  the  assessment  of  3s. 

on  each  10s.  share.     Litigation  with  regard  to  this  re- 
construction has  supervened,  and  in  the  meantime  the 

business  is  being  carried  on  by  the  official  liquidator 
of  the  old  company.     The  report  for  the  year  ended 

March  31  last  has  just  been  issued.     The  capital  con- 
sists of  /587.500.  divided  into  1,175.000  shares  of  10s. 

each,  and  there  are  /848.000  debentures.     There  is 
also  an  overdraft  from  the  bankers  of  /69.472.     In  the 

Chillagoe  district,  the  only  mine  that  has  been  actively 
developed  was  the  Muldiva,  from  which  3213  tons  of 

ore.  averaging  23%  copper.  17%  lead,  and  8  oz.  sil- 
ver per  ton.  was  sent  to  the  smelter.     The  Einasleigh 

mine  in  the  Etheridge  district  produced  27.439  tons, 

averaging  54%  copper.  0  36  dwt.  gold,  and  1  oz.  sil- 
ver per  ton.     From  the  Union  mine  150  tons  of  ore 

was  produced,  averaging  6  oz.  gold,  12  oz.  silver,  and 
20%  copper.     About  1089  tons  of   custom   ore    wais 
bought  in  the  Forsayth  district  in  small  parcels.     At 
the  smelting  works  these  ores  were  treated,  together 
with  supplies  on  contract,  12,847  tons  coming  from 
the  Mungana,  a  subsidiary  company,  and  other  small 
amounts  from  other  mines.     The  total  ore  treated  was 

58,989  tons.     Two  furnaces  were  in  use,  one  on  cop- 
per and  the  other  on  lead,  but  their  running  was  not 

continuous,  owing  to  shortages  of  ore.  delay  in  de- 
liveries of  coke,   and  unusually  wet    weather.     The 

production  was  2906  tons  of  lead  bullion,  containing 
2841  tons  of  lead.  7991  oz.  gold,  and  179.094  oz.  sil- 

ver, and  2200  tons  of  blister  copper,  containing  2177 

tons  of  copper.   1835  oz.  gold,   and  93,576   oz.    sil- 
ver.    The  loss  was  /'10.098.  but  against  this  was  a 

profit  of  /63.890  on  the  railway,  so  that  the  working 
profit    was    /53.792.     Debenture    interest   absorbed 
^^30.089,   and  mterest  on  loans  ;f  3360  :  ;^28,509  was 
written  off  the  value  of  shares  held  in  other  companies. 
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After  the  payment  of  administration  expenses,  there 

was  an  adverse  balance  of  /16,512  on  the  year's  tran- sactions. 

Taquah  Mining  &  Exploration.  —  This  company 
was  originally  formed  in  1888  as  the  Taquah  &  Abosso 
Gold  Mining  Co.  to  acquire  gold-mining  properties  in 
West  Africa.  In  1901  the  company  was  divided,  the 
Abosso  mine  being  handed  to  a  subsidiary,  and  the 

two  mines  run  separately.  The  .\bosso  has  paid  divi- 
dends since  1905,  but  the  only  dividend  paid  by  the 

Taquah  was  for  the  year  1908-9.  The  Taquah  com- 
pany has  a  large  shareholding  in  the  Abosso.  For  the 

purpose  of  pressing  development,  milling  was  sus- 
pended from  July  1910  to  July  1911.  The  control  is 

now  with  the  Oceana  Consolidated,  and  J.  W.  New- 
bery  is  manager.  .A.  large  amount  of  money  was  pro- 

vided by  the  Oceana  which  has  to  be  repaid  out  of 
profits.  The  report  for  the  year  ended  June  30  last 
shows  that  61,607  tons  of  ore  was  milled,  yielding  gold 
worth  /179,591  by  amalgamation  and  ̂ 32,751  by 
cyaniding  sand,  making  a  total  of  ;^179,591,  or  58s.  3d. 
per  ton  milled.  The  plant  for  treating  the  slime  is  in 
course  of  erection.  The  cost  was  ;^112,630,  and 
/22,662  was  written  off  for  depreciation  of  plant.     In 

and  when  the  electric-power  plant  is  installed,  it  is 
intended  to  work  at  full  capacity  by  taking  10,000  tons 
from  the  Abosso  and  5000  tons  on  tribute  from  the 

Cinnamon  Bippo.  The  first  delivery  of  ore  from  the 
latter  mine  is  expected  this  month.  By  this  arrange- 

ment it  is  hoped  not  only  to  make  a  custom  profit,  but 
by  working  at  full  capacity  to  reduce  the  cost.  The 
ore  reserve  on  June  30  was  calculated  at  256,401  tons, 
averaging  37s.  3d.  over  55  inches,  and  the  possible  ore 
is  given  at  104,676  tons,  the  content  of  which  cannot 
be  estimated.  It  is  difficult  to  give  exact  forecasts  of 
the  results  of  stoping,  because  the  gold  is  distributed 
irregularly  across  the  lode.  At  places  the  whole  width 

may  have  to  be  worked,  and  at  others  it  will  be  ad- 
vantageous to  mine  only  the  narrower  and  richer  por- 

tions on  the  foot-wall  side.  The  lode  has  been  re- 

cently cut  on  the  13th  level  and  satisfactory  assay- 
values  have  been  obtained  ;  it  is  too  early  however  to 

give  any  estimate  of  the  nature  and  extent  of  the  ore- 
body  at  this  level. 
Cinnamon  Bippo. — This  company  was  formed  in 

1902  by  the  Consolidated  Gold  Fields  of  South  Africa 
to  acquire  a  gold-mining  property  at  the  northern  end 
of  the  Tarkwa  banket  outcrop  in  West  Africa.     The 

Bippo 

PnOPERTlES  AT  TARKWA,    WEST  AFRICA. 

addition  ;^22,041  was  written  off  shares  and  deben- 
tures held  in  the  Ancobra Exploration  &  Dredging  Co., 

and  ;^7170  written  off  the  shaft-sinking  and  explora- 
tion account.  A  dividend  of  /6357  was  received  from 

the  Abosso  company.  The  balance  of  profit  /24,034 
was  carried  forward.  The  ore  reserve  on  June  30  was 
calculated  at  198,502  tons  averaging  60s.  per  ton. 

Difficulty  has  been  experienced  with  the  gas-power 
plant,  so  steam-power  is  being  installed.  The  loan  from 
the  Oceana,  standing  at  June  30,  1912,  at  /128,045, 
has  been  reduced  during  the  year  to  /50,000,  and  this 

outstanding  balance  is  to  be  repaid  in  quarterly  instal- 
ments during  the  next  3  years. 

Abosso  Gold  Mining. — As  recorded  in  the  preced- 
ing paragraph,  this  company  is  a  subsidiary  of  the 

Taquah  Mining  &  Exploration  and  has  been  paying 
dividends  since  1905.  During  the  year  ended  June  30 
last,  104,400  tons  of  ore,  averaging  40s.  per  ton,  was 

treated,  and  gold  worth  ;^184,757  was  recovered,  be- 
ing 35s.  3d.  per  ton  milled.  The  slime  is  being  stored 

for  future  treatment.  A  plant  has  been  erected  for 
the  purpose  and  is  on  the  point  of  starting.  The  new 

50-stampmill  and  grinding-pans  were  completed  dur- 
ing the  year.     The  capacity  is  15,000  tons  per  month, 

early  developments  were  excellent,  and  by  many 
people  qualified  to  judge,  the  mine  was  held  to  be  one 
of  unusual  promise.  Before  long,  however,  it  was 
found  that  it  was  a  case  of  impoverishment  at  depth. 
A  large  part  of  the  ore  on  the  3rd  level  and  all  on  the 
4th  level  has  proved  to  be  of  too  low  a  grade  to  be 
profitable.  The  mine  was  allowed  to  fill  with  water  a 
year  ago.  The  report  for  the  year  ended  June  30  last 
states  that  arrangements  have  been  made  for  reopen- 

ing the  mine  and  extracting  as  much  ore  as  is  profit- 
able. This  is  to  be  sent  by  aerial  ropeway  2  miles 

long  to  the  Abosso  company's  mill,  at  the  rate  of  200 
tons  per  day.  The  ore  reserve  is  calculated  at  345,974 
tons,  averaging  8h  dwt.  gold  per  ton.  The  issued 
capital  of  the  company  is  ̂252,595,  and  ;^85,730  (part 
of  a  loan  of  /120,000)  has  been  borrowed  from  the 
Gold  Coast  Amalgamated,  the  Gold  Fields  parent 

company  operating  in  West  AJrica. 
Camp  Bird. — This  company  was  floated  in  London 

in  1900  by  F.  W.  Baker  and  John  Hays  Hammond 
to  acquire  from  Thomas  F.  Walsh  the  Camp  Bird 
gold  mine  in  Ouray  county,  Colorado.  After  yielding 
handsome  profits  for  10  years,  the  lower  levels  showed 
signs  of  impoverishment,  and  other  properties  were 
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sought.  The  Santa  Gertrudis  silver  mine  at  Pachuca, 

Mexico,  was  purchased  and  floated  as  a  separate  com- 
pany, the  Camp  Bird  retaining  1,113.096  shares. 

Later  it  was  decided  to  e.xtend  the  scope  of  the  com- 
pany and  make  it  a  sort  of  mining  investment  trust. 

In  this  way  several  items  of  business  have  been 
handled,  one  being  the  guaranteeing  of  interest  on 
;^250.000  debentures  of  the  Messina  copper  company 
in  consideration  of  an  option  on  125,000  shares  in  that 
company.  The  report  for  the  year  ended  June  30  last 
shows  that  development  has  been  confined  to  the 
ground  round  No.  3  shaft,  where  the  results  in  depth 
have  been  better  than  expected  and  will  keep  the  mine 
going  longer  than  originally  estimated.  Only  25  of 
the  60  stamps  have  been  working,  and  30,012  tons  of 
ore  treated.  The  sale  of  bullion  brought  an  income 
of  111,111  and  of  concentrate  /60,790.  Other  small 
items  brought  the  total  revenue  to  /138,9C4  or 
/4.  12s.  6d.  per  ton  milled.  The  working  profit  was 
/48.645  or  £l.  12s.  5d.  per  ton.  The  average  content 
of  the  ore  was  19^  dwt.  gold,  3  83  oz.  silver,  142% 
lead,  and  0  217%  copper.  Since  the  inception  of  the 
company.  732,221  tons  of  ore  has  yieldod  a  revenue 
of  ;^4.254,571  and  dividends  of  ;^2.702.578.  William 
J.  Cox,  the  manager,  estimated  the  reserve  on  August 
31  at  31.000  tons,  from  which  a  profit  of  ̂ 66.800  may 
be  expected.  In  addition  to  the  profit  made  at  the 
mine,  the  company  received  dividends  of  /157,224 
from  the  Santa  Gertrudis.  Dividends  absorbing 

/■45.5OO  were  paid  on  the  650,000  7%  participating 
preference  shares,  and  ;f  110.005,  being  at  the  rate  of 
10%.  on  the  ordinary  shares.  At  the  meeting  of 
shareholders.  A.  M.  Grenfell,  the  chairman,  gave  par- 

ticulars of  the  Nicaragua  properties,  which  were  de- 
scribed in  our  issues  of  August  1910  and  August  1913. 

Particulars  of  the  work  at  the  Santa  Gertrudis  are 

given  in  the  next  paragraph. 
Santa  Gertrudis.— This  company  was  formed  at  the 

end  of  1909  by  the  Camp  Bird  company  to  purchase 
the  control    of    the  Santa   Gertrudis  silver  mine  at 
Pachuca.  Mexico.     The  capital  is  /1, 500. 000  in  i\ 
shares  of  which  1,1 13, 096  are  held  by  the  Camp  Bird. 
The  report  for  the  year  ended  June  30  last  shows  that 
263,554  tons  of  ore  was  sent  to  the  mill  where  bullion 
containing  21,807  oz.  gold  and  4,243,932  oz.   silver 
was  extracted,  being  a  recovery  of  47s.  lid.  per  ton. 
The  income  was  ;r631,718,  the  working  cost  ;^370, 859, 
allowance  for  depreciation  of  plant  ;^25,374,  and  the 
working   profit   ̂ 235, 485.     This  profit  is  lower  than 

anticipated,  owing  to  the  ore  not  coming  up  to  expec- 
tations.    The  dividends  absorbed  /225,000,  being  at 

the  rate  of  15%.     William  J.  Cox,  the  advisory  engi- 
neer, and  Hugh  Rose,  the  manager,  estimate  the  ore 

reserve  at  778,000  tons  and  the  probable  ore  at  269,000 
tons,   the   profits    to    be    made   being    £116,000   and 
i^213,000    respectively.     The   19th   level   has    so   far 
proved  disappointing,  and  on  the  20th  level  the  vein  as 
far  as  examined  by  cross-cut  is  no  better.     The  plan 
now  is  to  explore   the  remainder  of  the  property  by 
cross-cuts  and  to  develop  other  veins,  eleven  of  which 
are  known  to  exist 

Stratton't  Independence. —  It  is  not  necessary  here 
to  recapitulate  the  history  of  this  famous  gold  mine  at 
'ripple  Creek.  Colorado.  Suffice  it  to  say  that,  of 
l.ite  years,  operations  have  been  confined  to  rc-tieat- 
11  rnp  by  the  method  devised  by  I'hilip  .Xrgall 
ai  removal  of  any  remaining  ore  of  hi^li  gr.ide, 
by  the  company  and  by  tributors.  The  report  (or  the 
ye;,r  /.n,'..,]  junc  30  last  sHows  that  the  likelihood  of 
fit:  :  ore  is  decreasing  and  that  the  profits  will 
ni  ined       During  tlw  (leriod  under  revK  a  , 
5~  re  w.is  mined  1/v  ihe  company,  and  si! 

to  the  smelters  for  /19,943  gross,  or  /13.851  net  after 
payment  for  freight  and  treatment;  10,313  tons  was 
mined  by  the  lessees,  and  sold  for  /47,325  gross  or 

^^33,661  net.  The  royalty  accruing  to  the  company 
from  the  tributors' ore  was  ̂ 11,103.  At  the  low-grade 
plant,  104,111  tons  of  dump  material  and  25,999  tons 
of  mine  ore  was  treated  yielding  15,707  oz.  gold,  of 
which  6891  oz.  was  recovered  in  concentrate,  and 
8816  oz.  in  bullion.  The  operating  profit  at  the  mill 
was  ;^26,989,  of  which  /3254  was  credited  to  the  mine 
for  low-grade  ore  treated.  The  general  expenses  at 
the  mine  were  £11,659,  including  /4755  for  develop- 

ment, and  £610i  administration  expenses.  London 
expenses  absorbed  /2150,  settlement  of  the  Portland 

company's  claim  ̂ ^2062,  settlement  of  the  Moore 
Filter  company's  claim  ̂ 859,  income  tax  £l\l ,  and 
/1752  was  allowed  for  depreciation.  The  net  profit 
for  the  year  was  £\1 ,111 ,  which  added  to  the  balance 
brought  forward  made  a  total  disposable  amount  of 
/29,680.  Out  of  this,  /25.000  has  been  distributed 
as  dividend,  being  at  the  rate  of  6d.  per  2s.  6d.  share. 
As  usual  the  report  contains  a  full  statement  of  opera- 

tions written  by  the  consulting  engineers  and  managers, 
Philip  Argall  &  Sons.  We  published  an  article  by 
Philip  Argall  on  the  present  scheme  of  operations  in 
our  issue  of  November  1911. 

Tyee  Copper. — This  company  was  formed  in  1900 
to  acquire  from  Clermont  Livingston  the  Tyee  group 
of  copper  mines  situated  on  the  western  side  of  Mt. 
Sicker,  British  Columbia.  A  smelter  was  erected  at 
Ladysmith  in  1902.  Small  dividends  were  paid  from 
1904  to  1907,  but  after  that  the  mine  became  ex- 

hausted. Efforts  to  conduct  custom  work  did  not 
meet  with  success,  and  the  smelter  is  now  closed.  Six 
months  ago  the  Ptarmigan  group  was  acquired  and 
floated  separately.  When  these  mines  are  producing 
the  smelter  will  be  re-started.  The  control  is  now 
with  the  Siemens  group.  The  report  for  the  year 
ended  April  30  shows  that  the  capital  is  ;^180,000,  and 
that  /37,000  has  been  borrowed  from  bankers  against 
security ;  besides  which  /16,000  has  been  raised  on 

mortgage  on  the  company's  property.  The  company 

has  a  reserve  fund  and  investments  of  /^46,783. 
Pigg's  Peak  Development.  —  This  company  was 

originally  formed  in  1SS9  to  acquire  an  extensive  tract 

of  country  in  Swaziland  in  the  neighbourhood  of  Pigg's 
Peak.  Only  a  small  part  of  the  property  has  been 
prospected,  and  attention  has  been  chiefly  centred  on 
the  Peak  gold  mine,  which  has  proved  a  tough  pro- 

position from  both  the  mining  and  metallurgical  point 
of  view.  Many  managers  have  come  and  gone,  and 
several  metallurgical  processes  have  been  tried.  There 
have  been  two  reconstructions,  the  last  in  1898.  when 
L.  Ehrlich  tS:  Co.  assumed  control,  with  E.  T. 

McCarthy  as  consulting  engineer.  Additional  capital 
was  subscribed  in  1905  and  1909.  making  the  total 

/340.000.  and  in  1909 /'45.000debentures were  created. No  dividends  have  been  paid,  but  the  debentures  have 
been  reduced  to  /1 5,725  out  of  profits  at  the  mine. 
During  the  year  ended  March  31,  32,330  tons  of  ore 
was  raised  and  treated  for  a  yield  of  bullion  worth 
;f48,132  and  concentrate  selling  for  /6843,  making, 
with  rents,  a  total  income  of  /55,795.  After  allowing 
;^8865  for  depreciation,  a  net  profit  of  /14,247  was 
made,  which  was  carried  forward.  Of  the  ore,  26,612 
tons  came  from  the  old  mine,  and  571S  tons  from  the 

new  section  adjoining.  The  assay-value  of  the  former 

was  7  87  dwt  and  of  the  latter  13'74  dwt.  per  ton 
Development  is  being  actively  pushed  below  the  6th 
level.  Charles  Hunter,  the  manager,  estimates  the 
reserve  at  the  old  mine  at  55,298  tons  averaging  6  64 

dwt.  per  ton,  and  at  the  new  section  18,271  tons  aver- 
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aging  129  dvvt.  Prospecting  at  Ruby  Creek  has  not 
so  far  disclosed  gold  in  sufficiently  large  quantity  to 
warrant  development.  The  Mhlattan  property  is  being 
prospected  by  three  shafts,  and  though  the  results  so 
far  have  given  low  assays  and  narrow  veins  the  pros- 

pects are  hopeful  and  the  work  is  to  be  continued. 

The  company  also  owns  the  Eagle's  Nest  property 
near  Barberton  which  it  bought  some  years  ago.  A 
mill  had  already  been  erected,  but  it  has  never  been 

started,  and  the  property  is  held  for  future  develop- 
ment. 

Luipaard's  Vlei  Estate  &  Gold  Mining.  —  This 
company  was  formed  in  1SS8  by  the  Consolidated  Gold 

Fields  of  South  Africa  to  acquire  a  property  at  Kru- 
gersdorp  in  the  far  west  Rand.  It  was  reconstructed 
in  1896.  Milling  was  started  in  1898,  but  was  sus- 

pended in  the  following  year  until  1906.  Small  divi- 
dends were  paid  in  1908  and  1909.  In  the  latter  year 

the  property  of  the  Windsor  mine  was  absorbed.  In 
1912  a  change  in  the  control  was  effected,  L.  Ehrlich 
&  Co.  undertaking  the  reorganization  of  the  board  and 
the  management.  C.  B.  Saner  was  appointed  general 
manager.  The  report  now  issued  covers  the  year 
ended  June  30  last.  During  this  pericd,  243,312  tons 
was  raised  and  11,700  tons  taken  from  the  dumps; 
after  therejectionof  22%  at  the  sorting  stations,  196,780 

tons  averaging  5  3  dwt.  was  sent  to  the  60-stamp  mill. 

the  Main  Reef  Series  used  to  be  called  Botha's  Reef, 
and  still  often  is.  There  are  two  separate  beds  called 

the  Main  and  South  Reefs  respectively.  The  accom- 
panying illustration  gives  a  cross-section  through  the 

property  showing  the  various  beds  of  banket  The 
Battery  Reef  is  wide,  and  the  distribution  of  the  gold 
is  variable  and  patchy.  It  is  also  much  faulted.  Such 
stoping  as  has  been  done  recently  is  in  the  nature  of 

prospecting. 
Simmer  &  Jack  Proprietary  Mines. — This  com- 

pany was  formed  in  1887  to  acquire  property  in  the 
eastern  part  of  the  Central  Rand.  The  mine  has  been 

producing  regularly  since  1888  and  is  the  most  im- 
portant asset  of  the  Consolidated  Gold  Fields  group. 

The  metallurgical  equipment  contains  320  stamps  and 
7  tube-mills.  During  the  year  ended  June  30,  938,103 
tons  of  ore  was  raised,  and  after  the  rejection  of  2f  % 
waste,  912,200  tons  was  sent  to  the  mill.  The  yield 
by  amalgamation  was  116,171  oz.,  and  by  cyaniding 
114,473,  a  total  of  230,644  oz.,  worth  ;^971,096,  being 
a  recovery  of  505  dwt.  or  21s.  3d.  per  ton.  The 
working  profit  was  ̂ 469, 854  or  10s.  3d.  per  ton.  A 
further  income  of  ;^38,075  was  received  from  rents, 
dividends,  etc.,  /41,089  was  paid  as  profits  tax,  and 

;^19,053  was  placed  to  reserve  for  additions  and  re- 
newals. The  shareholders  received  /450,000  as  divi- 

dend, being  at  the  rate  of  15%.     The  ore  reserve  on 
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The  gold  recovered  at  the  stamps  was  21,699  oz.,  and 
below   the  3  tube-mills  8815  oz.     The  cyanide  plant 
extracted  18,696  oz.,  making  the  total  yield  49,210  oz., 
worth  ̂ 206,501,  being  5  dwt.  or  21s.  per  ton  milled. 
The  working  cost  including  development-redemption 
was  ;^180,594  or  18s.  4d.  per  ton  milled,  leaving  a 
working  profit  of  /25,997  or  2s.  8d.  per  ton.     Also, 
an  income  of  ;^10,399  was  earned  by  the  estate.  After 

paying  ;f2458  as  London  expenses,  and  /5587  as  de- 
benture interest,  the  balance  of  profit  was  ;^29,949, 

out  of  which  ;^14,034  has  been  written  off  for  depre- 
ciation of  plant.    As  compared  with  the  previous  year 

the  amount  of  ore  milled  was  3000  tons  less,  but  the 

yield  was  £26,000  greater,  owing  to  the  grade  of  the 
ore  being  |  dwt.  better.     At  the  same  time  the  cost 
per  ton  has  increased  by  Is.  3d.  per  ton  owing  largely 

to  higher  wages  and  expenses  in  connection  with  hous- 
ing and  contributions  to  insurance  and  compensation 

funds.  The  ore  reserve  stands  at  581,795  milling  tons, 

averaging  5  5  dwt.  per  ton,  together  with  91,819  mill- 
ing tons  partly  developed   estimated  to  average  47 

dwt.  per  ton.     These  figures  show  an  increase  on  the 
previous  years,  and  owing  to  the  encouraging  outlook, 
the  directors  have  decided  to  increase  the  monthly 
capacity  from  16,500  to  21,500  tons  by  the  addition  of 
2  more  tube-mills.     The  property  is  worked  in  three 
sections,  two  of  which  are  on  the  Main  Reef  Series, 

being  the  Luipaard's  Vlei  and  Windsor  mines,  and 
the  third  on  the  Battery  Reef  to  the  south.    The  out- 

put comes  almost  entirely  from  the  first  two.     It  may 
be  noted  that,  in  the  far  west  Rand,  what  is  now  called 

June  30  was  estimated  at  2,524,000  tons  averaging  5'0 
dwt.  per  ton,  and  the  partly  developed  ore  at  406,004 

tons  averaging  4'7  dwt.  per  ton.  The  southwestern 
part  of  the  property  is  receiving  special  attention  at 
present.  It  will  be  developed  from  No.  2  deep-level 
auxiliary  incline  shaft,  which  is  being  continued  to 
the  southern  boundary.  The  South  Reef  and  Main 
Reef  have  been  intersected  in  the  32nd  cross-cut,  and 
the  33rd  cross-cut  will  be  completed  shortly.  Accord- 

ing to  calculations  based  on  claim-area,  the  life  of  the 
mine  is  estimated  at  11  years.  The  sand-filling  plant 
is  described  in  our  Precis  of  Technology  in  this  issue. 
C.  D.  Leslie  is  consulting  engineer  and  O.  P.  Powell 
manager. 

Sub-Nigel. — This  company  was  formed  under  Trans- 
vaal laws  in  1895  to  acquire  property  in  the  Heidel- 
berg district  of  the  Transvaal,  containing  banket  de- 

posits similar  to  those  on  the  Rand.  The  geological 
authorities  show  that  the  Heidelberg  deposits  are  con- 

tinuations of  the  Witwatersrand  series.  The  control 

of  the  company  is  with  the  Consolidated  Gold  Fields. 
After  several  reorganizations,  the  property  of  the  Nigel 

Deep,  belonging  to  the  same  group,  was  absorbed,  to- 
gether with  a  mill  containing  30  stamps,  1  tube-mill, 

and  cyanide  plant.  The  report  now  issued  covers  the 
year  ended  June  30  last.  During  this  time,  88,581 
tons  of  ore  was  mined,  and  after  the  rejection  of  36% 
waste,  56,172  tons  was  sent  to  the  mill.  The  average 
number  of  stamps  running  was  25.  The  yield  of  gold 

was  26,313  oz.,  worth  /'HO, 306,  being  a  recovery  of 
9'37  dwt.   or  39s.   2d.   per  ton  milled.     The  working 

1 
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cost  was  ;^83,477  or  29s.  3d.  per  ton  milled,  leaving  a 
working  profit  of  /26.947  or  9s.  7d.  per  ton  milled. 
Interest  on  loans,  to  the  extent  of  ̂ 130,500,  brought 
an  income  of  £5208,  and  after  the  payment  of  taxes, 
the  balance  of  profit  was  /33,430.  Out  of  this,  ;^32,369 
was  distributed  as  dividends,  being  at  the  rate  of  7i%. 
This  is  the  first  dividend  paid  by  the  company.  The 
ore  reserve  on  June  30  last  was  calculated  at  132,500 
tons  averaging  78  dwt..  and  the  partly  developed  ore 
at  39,500  tons  averaging  81  dwt.  The  ground  is 
much  broken  by  faults  and  dikes,  and  the  reserve  is 
difficult  to  estimate.  The  work  subsequent  to  the 
close  of  the  financial  year  has  resulted  in  a  fall  in  the 
profits,  which  is  explained  by  the  shortness  of  native 
labour  and  the  consequent  necessity  of  using  more 
machine  drills.  The  latter  method  of  work  involves 
the  mining  of  a  greater  proportion  of  waste.  The 
shaft  sunk  at  the  west  end  of  the  property  cut  the 
deposit  at  1745  ft.  on  the  incline,  with  disappointing 

results,  as  the  '  reef '  is  only  6  or  7  inches  wide  and 
averages  only  4  dwt.  as  far  as  sampled.  In  other 
parts  of  the  property  the  development  has  been  more 

satisfactory,  as  over  3894  ft.  sampled,  the  '  reef ' 
averaged  9  in.  thick  and  314  dwt.  gold  per  ton  in 
content. 

Gaika  Gold. — This  company  was  formed  in  1902  to 
acquire  the  Gaika  mine  from  the  Chicago-Gaika  De- 

velopment company.  The  mine  adjoins  the  Globe  & 
Phcenix  to  the  south,  and  is  situated  in  the  central 

part  of  Southern  Rhodesia.  The  vendor  company 

was  originally  formed  to  take  over  from  Willoughby's 
Consolidated  and  the  Rhodesia  Exploration  &  De- 

velopment companies  a  number  of  claims  in  the 
Sebakwe  district  of  Rhodesia.  For  some  years  the 

control  was  with  the  Rhodesia  Exploration  &  De- 
velopment company,  but  was  transferred  to  the  Gold 

Fields  Rhodesian  Development  company  last  year. 
Milling  commenced  in  1905,  the  equipment  including 
stamps,  Chilean  mill,  and  cyanide  plant.  Dividends 
of  5%  were  paid  in  1911  and  1912.  Two  years  ago 
the  adjoining  Robin  Hood  claims  were  bought,  and 

new  capital  was  subscribed  for  metallurgical  and  elec- 
trical plant.  The  issued  capital  is  /273,495.  The 

report  now  issued,  covering  the  year  ended  June  30 
last,  shows  that  33,549  tons  of  ore  was  raised  and 
treated,  for  a  yield  of  14.023  oz.  gold,  worth  /59,507. 

The  working  cost  was  /47,908.  The  London  expen- 
diture was  /1398,  and  /5978  was  allowed  for  depre- 

ciation of  plant,  and  ;^3336  transferred  to  develop- 
ment-redemption account.  The  developments  at  the 

Robin  Hood  are  reported  to  be  satisfactory.  The 
total  ore  reserves  are  estimated  at  71,893  tons  averag- 

ing 14  4  dwt.  per  ton,  as  compared  with  57,755  tons 
averaging  15  dwt.  per  ton  the  year  before.  In  May 
1912  the  new  slime-plant  was  started,  but  owing  to 
the  antimonial  tailing  not  having  been  sufficiently 
weathered,  the  extraction  was  not  good. 

Falcon  Mines. — This  company  was  formed  in  1910 
by  the  Rhodesia  Consolidated  to  acquire  the  Falcon 
group  of  gold-copper  mines,  situated  60  miles  west  of 
Gwelo,  Rhodesia.  Shortly  afterward,  the  control 
passed  to  the  Gold  Fields  Rhodesian  Development 
company.  H.  A.  Piper  and  A.  J.  Eraser  are  the  engi- 

neers. Much  has  been  heard  recently  about  the  valua- 
tion of  the  reserve,  and  we  have  devoted  space  to  the 

subj-f  •  The  report  for  the  year  ended  June  30  shows 
that  .i-Os  ft  of  development  work  was  done,  and  tlie 
4th  and  5ih  levels  fully  explored  .uul  opened.  On  the 
6th  level  tlie  orebody  has  been  exposed  by  four  cross- 

cuts. The  incline  shaft  is  down  to  this  level,  and  the 

new  verti' .il  Ii.-ift.  calculated  to  cut  the  deposit  at 
900  ft.,  is  d  >  ■   ,  to  704  ft.     The  following  table  gives 

the  length  and  width  of  the  orebody  at  the  various 
levels,  together  with  the  average  assays.  The  length 
on  the  6th  le\el  is  not  fully  proved  : 

Length.  Width.  Gold.  Copper. 
Level.  ft.  ft.  dwt.  % 
No.  1        532  31  53  112 
„     2        406  10  35  2  23 
„     3        878  18  38  250 
„     4        820  34  5  6  394 
„     5        650  38  61  317 
„     6       577  42  70  3  20 

The  ore  reserve  on  June  30  was  817,011  tons  aver- 

aging 5'7  dwt.  gold  and  2'62';o  copper,  as  compared 
with  629,000  tons  averaging  545  dwt.  gold  and  2  44% 
copper  the  year  before.  Of  the  total  ore,  638,389  tons 
is  sulphide  averaging  5  57  dwt.  gold  and  3  15%  cop- 

per, and  178,622  tons  is  oxidized  averaging  64  dwt. 

gold  and  0'71%  copper.  The  issued  capital  of  the 
company  is  /400,000,  and  there  are  /250,000  deben- 

tures on  which  5s.  in  the  pound  has  been  called-up. 
.\  concentration  and  smelting  plant  is  in  course  of 
erection,  and  should  be  ready  to  start  next  June. 

Cam  &  Motor. — This  company  belongs  to  the  Lon- 
don &  Rhodesian  Mining  &  Land  group,  which  is  con- 

trolled by  Julius  and  Samuel  Weil.  It  was  formed  in 
1910  to  acquire  gold  mines  and  claims  at  (iatooma,  in 
the  Hartley  district  of  Rhodesia.  The  Air,  Good 

Shepherd,  and  other  claims  were  purchased  subse- 
quently. Work  so  far  has  consisted  chiefly  of  de- 

velopment at  the  Motor  section  of  the  property  and 

the  erection  of  treatment  plant.  In  our  issue  of  Aug- 
ust last,  Gordon  F.  Dickson  described  this  plant.  It 

is  hoped  that  the  plant  will  be  erected  and  ready 
for  work  by  the  end  of  this  year.  The  report  for  the 

year  ended  June  30  shows  that  development  was  con- 
tinued until  the  end  of  December  1912,  and  that  after- 

ward operations  were  confined  to  preparing  for  stop- 
ing.  To  provide  further  working  capital.  25,000 
shares  of  £l  each  were  issued  at  35s.,  and  since  June 
30  the  remaining  25,000  shares  have  been  sold  at 
27s.  6d.  each.  The  total  nominal  capital  now  stands 

at  /^517,500.  The  ore  reserve  at  the  Motor  mine  down to  the  6th  level  is  estimated  by  John  McDermott,  the 
manager,  at  913,612  tons,  averaging  44s.  6d.  per  ton. 

No  sinking  has  been  done  below  the  6th  level.  As  al- 
ready recorded  in  our  columns,  an  option  has  been 

granted  to  the  Giant  Mines  of  Rhodesia,  a  company 
of  the  same  group,  on  the  Cam.  Ciood  Shepherd,  and 
Petrol  sections  of  the  property.  The  reserve  at  the 
Cam  is  estimated  at  92,628  tons,  averaging  46s.  6d. 

per  ton,  and  at  the  Good  Shepherd  10,000  tons,  aver- 
aging 42s.  5d.  per  ton. 

Naragruta  (Nigeria)  Tin  Mines. — This  company  was 
formed  at  the  beginning  of  1910  to  accjuire  from  the 
Champion  Gold  Reefs  of  Africa  a  tract  of  alluvial  tin 

land  at  Naraguta.  The  purchase  price  was  ̂ ^56,500 in  cash  and  ;^98,500  in  shares.  The  capital  of  the 
company  is /1 75, 000,  of  which  /98, 500  represents  the 
above-named  vendor  consideration.  No  shares  were 
offered  publicly.  The  company  has  also  actiuired  the 
Karama  areas  in  the  Ninkada  district,  and  the  Sho 

areas  near  Zungerii.  I'rank  N.  Best  is  chairman,  C. 
G.  Lush  consulting  engineer,  and  Frank  O'D.  Bourke 
manager.  Durmg  the  year  ended  March  31.  519  tons 
of  tin  concentrate  was  recovered  by  hydraulicking  and 

calabashing,  as  compared  with  560  tons  the  year  be- 
fore, the  fall  being  due  entirely  to  shortness  of  labour. 

The  income  from  the  sale  of  this  was  /62.587,  from 
which  is  deducted  ;r9912  for  native  wages,  /15,403 
for  administration,  freight,  expenses,  etc.,  /2635  as 
London  expenses,  /1690  for  income  tax,  and  /2141 
for  depreciation      There  was  also  allocated  /1 1,244 
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to  the  mine-development  and  new  property  account, 
and  /9352  to  expenditure  on  new  water-supply  and 
pipe-line.  The  shareholders  received  /8750,  the  divi- 

dend being  at  the  rate  of  5% .  The  completion  of  the 
new  water-supply  has  been  delayed  by  the  failure  of 
transport  arrangements  on  the  Government  railway, 
and  all  the  pipes  are  even  now  not  delivered.  It  is 
hoped,  however,  to  have  everything  ready  for  the  next 
wet  season.  The  output  during  the  first  6  months  of 

the  company's  present  financial  year  is  434  tons,  and 
during  the  remaining  6  months  it  is  expected  that  a 
further  500  tons  will  be  recovered.  Transport  facili- 

ties will  be  improved  shortly  by  the  extension  of  the 
railway  from  Rahamma  to  Bukeru,  passing  through 
Naraguta.  The  projected  railway  from  the  coast  at 
Bonny  to  Zaria  is  expected  to  pass  through  the  Kara- 
ma  properties.  Mr.  Bourke  in  his  report  mentions 
that  efforts  are  being  made  to  reclaim  some  of  the 
cassiterite  lost  in  the  sluicing  operations. 

British  Radium  Corporation. — This  company  was 
formed  in  1908  to  acquire  from  the  St.  Ives  Consoli- 

dated Mines  the  lease  of  the  Trenwith  property  at  St. 

Ives,  Cornwall,  where  the  dumps  and  the  mine-work- 
ings contain  pitchblende.     The  control   is    with    the 

Schiff  group,  and  Sir  William  Ramsay  is  the  consult- 
ing chemist  in  connection  with  the  extraction  of  radium 

from  the  pitchblende.     Works  for  the  extraction  of  the 
radium  were  established  at  Limehouse,  in  the  east  end 
of  London.     The  issued  capital   of  the  company  is 
/3i,001  in  shares  of  5s.  each,  and  there  are  £35,000 
participating  bonds.     The  shares  were  allotted  as  to 
/30,000  to  the  St.  Ives  company  as  purchase  price  and 
as  to  /lOOO  for  cash  subscribed.     The  bonds  were  is- 

sued to  the  St.  Ives  company  at  par  in  consideration 
of  the   subscription  of  working  capital.     The  report 
now  issued  covers  the  year  ended  September  30  last. 
During  this  time  thesalesofradiumcompounds brought 
an  income  of  ;^12,159.     The  expenses  at  the  mine  and 
works  were  ̂ 6377,  office  expenses  were  /1020,  inter- 

est on  bonds  /2117,  and  amounts  written  off  for  de- 
preciation and  development  account  ;^1255.     The  bal- 

ance of  profit,  ;fl270,  was  carried  forward.     The  de- 
mand for  radium  compounds  was  small  until  June, 

when   the  pronouncements  of  English   and  German 
medical  men  suddenly  caused  a  revival.     The  whole 
of  the  reserve  stock  was  sold  forthwith,  and  orders 
have  been  since  received  for  further  quantities.     The 
demand  is  so  great  as  to  justify  the  extension  of  the 
treatment  plant,  and  a  new  works  is  being  erected  at 
Elmers  End,  in  Kent.     The  reserve  of  pitchblende 
contained  in  the  ore  at  surface  is  estimated  to  contain 
44,940  lb.  uranium  oxide,  and  the  amount  of  radium 

bromide  extractable  from  this  is  figured  at  10,030  milli- 
grammes.    The  dump  and  fines  on  the  surface  are  ex- 

pected to  yield  further  substantial  supplies  by  hand- 
picking    and    concentration.        The    mine    is    being 

thoroughly  prospected,  and  at  various  points  pitch- 
blende has  been  found  that  is  worth  mining.      The 

forward  orders  for  radium  bromide  amount  in  value  to 

;^35,000. 
British  Broken  Hill.— This  company  was  formed  m 

1887  to  acquire  Blocks  15  and  16  from  the  Broken 
Hill  Proprietary.  The  purchase  consideration  was 
;^675,000  in  cash  and  ̂ 400,000  in  shares.  The  capital 

was  ;^1,200,000  in  shares  of  £5  each.  In  1890  addi- 
tional capital  was  raised  by  the  issue  of  60,000  privi- 
leged shares  at  £2  each,  ranking  equally  with  the  £5 

for  dividends.  In  1895  the  capital  was  reduced  to 

/264,000  by  cancelling  /4  on  each  £5  share  and  32s. 
on  each  £2  share.  In  July  1912,  60,000  new  shares 
were  issued  at  50s.  each  in  order  to  provide  funds  for 
developing  the  newly  discovered  orebody.    The  mine 

has  been  one  of  the  least  successful  at  Broken  Hill 
and  the  total  dividends  have  been  only  about  150% 
on  the  reduced  capital,  or  30%  on  the  original  capital. 
On  two  occasions  operations  have  been  suspended 

during  periods  of  low  prices  for  lead  and  silver.  Work 
was  resumed  in  1910.  An  Elmore  plant  for  treating 
the  zinc  tailing  was  built,  but  it  was  abandoned  in 
March  of  this  year,  and  the  tailing  was  then  sent  to  the 
Zinc  Corporation  for  treatment.      In  the  meantime 
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the  erection  of  a  Minerals  Separation  plant  was  com- 
menced, and  it  should  be  completed  by  the  end  of  the 

current  year.  At  the  same  time  additions  and  altera- 
tions were  made  in  the  lead  concentrator.  During 

the  half-year  ended  June  30  covered  by  the  report  now 

issued  operations  have  been  impeded,  but  only  to  a 

small  extent,  by  the  reorganization  of  the  concentra- 
tion methods  and  by  the  railway  strike.  During  this 

time,  95,662  tons  of  ore  was  raised,  as  compared  with 

103,150  tons  during  the  previous  half-year.  The  lead 

concentration  plant  treated  95,090  tons  averaging 

134%  lead,  121%  zinc,  and  75  oz.  silver  per  ton. 

The  yield  of  lead  concentrate  was  13,591  tons  averag- 

ing 624%  lead,  7-6%  zinc,  and  23  6  oz.  silver.  The 
Elmore  plant,  working  2i  months,  treated  18,909  tons 

of  zinc  tailing  averaging  13'8%  zinc,  38%  lead,  and 
3" 7  oz.  silver  per  ton,  and  produced  4981  tons  of  con- 

centrate averaging  409%  zinc,  11%  lead,  and  10-7  oz. 
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silver  per  ton  ;  the  recovery  of  the  three  metals  being 

77'8%,  75%,  and  76'2"o  respectively.  In  addition 
37,852  tons  of  zinc  tailing  was  sent  to  the  Zinc  Cor- 

poration for  treatment  on  joint  accounl.  Slime  to  the 
amount  of  12,925  tons  was  produced  and  stored  for 

delivery  to  the  Junction  North  company.  De\elop- 
ment  work  on  the  new  orebody  has  been  actively 

pushed,  and  the  body  has  been  proved  to  extend  down- 
ward to  the  11th  level.  The  general  results  of  de- 

velopment are  stated  to  be  satisfactory,  but  no  estimate 
of  extent  or  content  can  yet  be  given.  The  accounts 
show  an  income  of  ;^166,371  from  the  sale  of  concen- 

trate, tailing,  and  slime,  and  a  profit  of  /50,96S,  which 

added  to  £3-i.95-i  brought  forward  made  a  disposable 
balance  of  /85,922.  out  of  which  ;^52,909  has  been 
distributed  as  dividend.  C.  G.  Klug  is  consulting 
engineer,  and  C    J.  Emery  manager. 

Kalgurii  Gold. — This  company  has  been  working  a 

property  at  the  northern  end  of  the  '  (lolden  Mile  '  at 
Kalgoorlie,  West  .\ustralia,  since  LS97.  Dividends 
were  first  paid  in  1902,  and  the  total  distributed  down 
to  July  31  last  has  been  ̂ 1,348,500,  out  of  gold  worth 
/3, 348.943  won  from  1,220,420  tons  of  ore.  Two 
years  ago  signs  of  exhaustion  were  first  noticed,  and 

subsequent  investigation  showed  that  the  ore  disap- 
peared as  the  lode  passed  into  calc-schist.  Develop- 

ment on  the  1850-ft.  level  has  been  entirely  disappoint- 
ing, and  a  report  made  by  Malcolm  Maclaren  in  Aug- 

ust of  this  year  gives  no  encouragement  for  further 
sinking.  The  ore  reserve  now  contains  250,000  tons, 
sufficient  for  two  years  working.  The  report  for  the 
year  ended  July  31  shows  that  128,415  tons  of  ore  was 
raised  and  treated,  averaging  42s.  8d.  per  ton.  The 

yield  was  worth  /.'255,490,  or  39s.  9d.  per  ton.  The profit  was  ̂ 101,961,  out  of  which  /96,000  has  been 

paid  as  dividend,  being  at  the  rate  of  80°o.  The  re- 
ports bv  the  manager,  R.  S.  Black,  and  by  Malcolm 

Maclaren  were  issued  immediately  on  their  receipt  in 
London  early  in  October,  in  advance  of  the  statement 

of  accounts  and  directors'  report.  This  action  was 
welcome,  considering  the  nature  of  Mr.  Maclaren's views. 

Yuanmi  Gold  Mines. — This  company  was  formed 
in  .\pril  191 1  to  acquire,  from  the  Lake  View  Consols, 
the  Yuanmi  mine,  which  is  situated  in  the  East  Mur- 
chison  district  of  West  Australia.  In  November  fol- 

lowing, an  amalgamation  was  effected  with  the  Oroya 
Hlack  Range  company.  The  latter  company  had  been 
formed  in  1906  as  a  subsidiary  of  the  Orova- Brown- 
hill  company.  The  property  worked  by  the  Black 
Range  company  consisted  of  the  Sandstone  leases, 
also  in  East  Murchison,  60  miles  northeast  of  Yuanmi, 
and  when  the  mine  became  disappointing  in  1910  a 
half  interest  on  the  Yuanmi  was  purchased,  the  other 
half  being  taken  by  the  Lake  View.  As  recorded 
above,  the  Yuanmi  was  floated  as  a  separate  company, 
which  subsequently  absorbed  the  Oroya  Black  Range. 
H.  C.  Hoover  is  chairman,  T.  J.  Hoover  is  managing 
director,  Bewick,  Moreing  &  Co.  are  general  man- 

agers, and  James  Brothers  are  the  consulting  engi- 
neers The  report  now  issued  covers  the  year  ended 

June  30.  At  the  Yuanmi  mine,  64.530  tons  of  oxidized 

ore  was  treated  by  the  all-sliming  method  for  a  yield 
of  IS.siyj  oz.  gold  worth  /I09,904.  The  working  cost 
incliKhng  development  was  /56,990,  to  which  must 
be  adilcd  /] 7,526  spent  on  equipment  chiefly  in  con- 

nection with  plant  for  treating  tlu;  sulphide  ore.  Dur- 
ing'"  ;  5.:35  ft.  of  dev.  1  i  was  done.  The 

res'  "lized  ore  was  ..  ins  assaying  34s. 
per  toil,  ired  with  57,^22  tmis  averaging  44s.  5d. 
per  ton  ir  before.  The  sulphide  ore  reserve 
was  47,903  ton,  averaging  4l8.  per  ton.  as  compared 

with  39,354  tons  averaging  41s.  5d.  The  sulphide 
plant,  consisting  of  dry  crushers  and  roasting  furnaces, 
has  been  erected  and  is  about  to  be  started.  At  the 

meeting  of  shareholders,  Mr.  Hoover  announced  re- 
gretfully that  arsenic  and  antimony  had  put  in  ap- 
pearance, which  will  add  greatly  to  the  difficulty  of 

treatment.  At  the  Oroya  Black  Range  mine,  59,680 
tons  of  ore  was  treated  by  amalgamation  and  by  cya- 
niding  sand  and  slime,  for  a  yield  of  25,249  oz.  gold 
worth  ;^107,212.  The  working  cost  was  /79,402.  The 
ore  reserve  was  calculated  at  45,377  tons  averaging 
33s.  6d.  per  ton,  as  compared  with  50,697  tons  aver- 

aging 36s.  8d.  per  ton  the  year  before.  The  working 
profit  at  Yuanmi  was  /35,410  and  at  Oroya  Black 
Range  /27,822,  or  a  total  of  /63,232,  out  of  which 
;f21,800  was  written  off  for  depreciation,  /3697  paid 
as  London  expenses,  and  ;^4202  paid  as  taxes.  The 

shareholders  received  /43,750,  being  at  the  rate' of 

12^".,. Whim  Well  Copper  Mines. — This  company  was 
formed  in  1906  to  acquire  a  copper  deposit  on  Balla 
Balla  creek,  in  the  West  Pilbara  district  of  West  Aus- 

tralia, not  far  from  the  port  of  I'ioeburne.  Other  ad- 
jacent properties  were  subsequently  acquired,  of  which 

the  Mons  Cupri  is  the  most  important.  This  was 
floated  as  a  subsidiary  in  1910.  The  ore  at  the  Whim 
Well  occurs  in  a  fiat  lode,  and  part  of  the  oxidized  ore 
is  of  sufficiently  high  grade  to  warrant  picking  and 

shipment  to  England.  Diamond-drilling  has  proved 
the  existence  of  sulphide  ore  below,  of  as  great  value 
as  the  oxidized  ore  above.  Edgar  .Anderson  is  the 
chairman  of  the  company,  and  H.  R.  Sleeman  is  the 
manager.  The  report  now  issued  covers  the  year 
ended  March  31  last.  During  this  time,  17,123  tons 
of  ore  was  mined,  averaging  85%  copper;  of  this,  3168 
tons  averaging  18%  copper,  and  4682  tons  averaging 
lli%,  was  shipped,  yielding  an  income  of  ;^60,546, 

after  deduction  of  smelters'  charges.  The  cost  of 
transport,  etc.,  was  ;^16,850,  and  the  cost  of  mining 
was  /21,329.  Interest  on  debentures,  advances  on 
ore,  etc.,  absorbed  ;^2682.  and  London  expenses 

;^3300.  The  balance  of  'profit '  was  /20,175,  out  of 
which  /9761  was  written  off  for  depreciation  of  ma- 

chinery, development,  and  expenses  in  connection 
with  the  Murex  concentration  plant.  The  balance  was 
carried  forward  to  provide  additional  funds  for  the 
alterations  in  the  concentrators.  The  capital  of  the 
company  is  ̂ 225,000,  and  there  are /22, 500  debentures 

carrying  interest  at  7'V, .  The  capital  was  increased 
from  ;^200.000  to  /225,000  in  January  last  to  provide 
capital  for  reconstructing  the  concentrator.  Disidends 

at  the  rate  of  10,  12i,  and  5",,  were  paid  for  the  years 
1909-10,  1910-11,  and  1911-12.  In  our  issue  ofMay 
last  we  gave  particulars  of  the  conditions  necessi- 

tating alterations  in  the  concentrators.  It  had  been 

proved  that  the  kaolin  in  the  ore  interfered  with  wet- 
crushing  and  screening,  and  that  therefore  a  dry- 
crushing  plant  was  being  substituted.  The  remodelled 
plant  was  started  in  .\ugust.  The  ore  reserve  on 
March  31  consisted  of  60,600  tons  of  dump  material 
averaging  4^%  copper,  and  100,000  tons  in  the  mine 
averaging  5%  copper.  The  probable  ore  above  the 
water-level  is  estimated  at  1,000,000  tons  averaging 

5%  copper. 
At  the  meeting  of  shnreholders  held  on  November 

27.  the  chairman  slated  that  delay  had  occurred,  and 
the  Murex  plant  was  not  running  at  full  capacity.  The 
reason  was  that  trouble  had  arisen  in  the  manufac- 

ture of  the  m.ignetic  material.  The  delay  would  not 
be  for  long,  as  arrangements  had  been  made  for  the 
supply  of  the  necessary  magnetite.  The  Mons  Cupri 
mine  was  reported  to  be  developing  excellently. 
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